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SECTION - INDEX

X1 L] m WAIVERS/DEVIATIONS

A. List and Copies of Minor Waivers
B. List and Copies of Deviation Approval Requests (if required)

X1 L1 v IDENTIFICATION -AS-BUILT CONFIGURATION

A. Certificate of Configuration
B. Serialization List (LRU)
C. Hardware Readiness Statement

NOTE: No Post DD-250 activity oécurred

X1 L1 V NON-STANDARD CALIBRATION DATA

A. Liquid Level Sensor ICD Verification

X1 L] Vi NONFLIGHT HARDWARE/TEMPORARY INSTALLATIONS
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PART NUMBER
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CONTRACT NUMBER
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SECTION |

This Section contains the official Quality Control copies of shlppmg documents for the
deliverable hardware. (DD-250, DD-1149, etc.)







Porm Approved

MATERIAL INSPECTION AND RECEIVING REPORT o ¥o. 0704-0248
Putlic reporting burden lor this collection of i is estimated to ge 35 minutes per resp including the §me for reviewing i chi n-mh-mpm“mmudmwm
completing and reviewing the coliection of informason. Send g i g this burden estr ulnyol\«-poad‘- dection of ink i g suggestians for reducing this burden, 1o Washingion Headquariers Services,
Di for Information Op and Reports, 1zis.hu-mn-mwmy Suite 1204, MinghnVAMM&MW(‘WQ«MWPmkmhqel(M).WleDc 20503,
PLEASE DO NOT RETURN YOU COMPLETED FORM TO EITHER OF THESE ADDRESSES.
SEND THIS FORM IN ACCORDANCE WITH THE INSTRUCTIONS CONTAINED IN THE DFARS, APPENDIX F-401.
"OC. INSTRUMENT IDEN. (CONTRACT) [ coRDER) NO. 6. INVOICE No./ DATE 7.PAGE | OF . ACCEPTANCE POINT |
NAS8-36200 1 -1 r [
5. SHIPMENT NO. | 3. DATE SHIPPED < A 5. DISCOUNT TERMS
MAF-4906 97JUN26E | ten  In House, Michoud Assembly Facility N/A .
9. PRIME CONTRACTOR CODE | 10860 10. ADMINISTERED BY CODE I GP43
Lockheed Martin Manned Space Systems Procurement Office
Post Office Box 29304 George C. Marshall Space Flight Center
New Orleans, LA 70189 Marshall Space Flight Center, Alabama 35812
11. SHIPPED FROM (i ofher than9)  CODE l S . éoa 12. PAYMENT WILL BE MADE BY CODE | BF52
"See Block 9 ° Financial Management Officer
ock 9 George C. Marshall Space Flight Center
Marshall Space Flight Center, Alabama 35812
13. SHIPPED TO CODE 14. MARKED FOR CODE |
Michoud Assembly Facility
National Aeronautics and Space Administration For Contract NASS-20000
New Orleans, Louisiana 70189
Attention: Mr. J.K. White, SA39
15. TEM 16. STOCK/PART NO. L . DESCRIPTION 17. QUANTITY 18. 19. 20.
NO. e e et | SHIP/RECD* | UNIT | UNIT PRICE AMOUNT
U i
Aﬂach: J-5|  P/N 80901010000-109 External Tank 89 EA ul
DWG/DCN Level: FM  S/N 0000082 1 : ESTIMATED COST
: CEIl Spec. No.: CPTO1M0O9A
! Part | Spec. SCN Level: 397
, Part Il Spec. SCN Level: 065
[
' .
: Acceptance Data Package for above ET. 1 EA.
‘ .
: NOTE:
' Ship Loose Hardware: Pack and Ship items that are
‘ .
part of the above Contract End ltem will be DD250
' - 7,900,000.0
+ | Accepted via MIRR No. MAF4905 s 0
CONTRACT QUALITY ASSURANCE 2. RECEIVER'S USE
A. ORIGIN - B. DESTINATION Quantities shown in column 17 were received
E ACCEPTANCE of listed items has D CQAD ACCEPTANCE of listed items has been in apparent good condition except as noted.
n ma y me or under my supervision and | made by me or under my supervision and they .
ey conform 1o contract, except as noted conform to contract, except as noted herein or on
herem or on supporting documents. supporting documents. DATE RECEIVED SIGNATURE OF AUTH GOVT REP
97 JUN 26 TYPED NAME
DATE DATE SIGNATURE OF AUTH GOVT AND OFFICE
TYPED NAME Christopher T. Relnecke REP - p—ym —
AND OFFICE Safety & Misslon Assurance Office YPED NAME ’sngn:;’;’u:gtguantnl shij poﬂ&gflcat.: “;”Z?*/ )s the
a
) AND OFFICE celved below quantity sprodq::g encircle.
23. CONTRACTOR USE ONLY SHIPPING INSTRUCTIONS BOX SIZES P
. . S
: c
- (9]
DISTRIBUTION: PRESERVED FOR wT CUBE FACKED 8y §
MAF: MSFC: Z
J. Connely, DCMC/RTTA (2) P. Counts, SA31 (1) LEVEL OF PACK ACC. NO. o
J. Haggarty, DCMC/RTOA (2) R Woods, GP43 (2) [
ne, 3713 (1) J. Adams, SA34 (1) -
. SA%() REMARKS . g 3
o iz At it
- Tomeganc, 2300 (2 LOCKHEED MARTIN QUALITY DATE
U.S.GPO: 1990:0-261-056/0303

DD Form 250, NOV 92

Previous editions may be used.
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Form Approved

MATERIAL INSPECTION AND RECEIVING REPORT 08 ¥o. 0704-0248
Puuc:mm hurdcnlalhu ect ol is osti d 1o average 35 mi per includs m.moforrmngmmmuudmgusmgdlnmcn gathering and maintaining the data needed, and
g and reviewing the collection of i ion. Send ngudng this burden ntn-h or any um aspect of this collection of i L g suggestions for reducing this burden, 1o Washington Headquerters Services,
Unchrah for Information Operations and Raparts, 1215 Jefi Davis Hi Suite 1204, Arfington, VA 22202-4302. and to the Office of Manag and Budget, Paperwork Reduction Project (0704-0248), Washington, DC 20503,

PLEASE DO NOT RETURN YOU COMPLETED FORM TO EITHER OF THESE ADDRESSES.
SEND THIS FORM IN ACCORDANCE WITH THE INSTRUCTIONS CONTAINED IN THE DFARS, APPENDIX F401.

10C. INSTRUMEN;F IDEN. (CONTRACT) | (ORDER) NO. 5. INVOICE No./ DATE 7. PAGE ] OF . ACCEPTANCE POINT
: NAS8-36200 1 2 S '
" 2. SHIPMENT NO. 3. DATE SHIPPED 4. BL N/A . 5. DISCOUNT TERMS
. MAF-4905 97JUN13E | ton In-House Michoud Assembly Facility /A _
9. PRIME CONTRACTOR CODE 10860 10. ADMINISTERED BY CODE I GP43
Lockheed Martin Manned Space Systems | Procurement Office
Post Office Box 29304 George C. Marshall Space Flight Center
New Orleans, LA 70189 Marshall Space Flight Center, Alabama 35812
11. SHIPPED FROM (If otherthan 9) ~ CODE | S FOB. 12. PAYMENT WILL BE MADE BY CODE | BE52

Financial Management Officer
George C. Marshall Space Flight Center 1
Marshall Space Flight Center, Alabama 35812

"See Block 9 "

13. SHIPPED TO CODE 14. MARKED FOR CODE I
Michoud Assembly Facility
National Aeronautics and Space Administration For Contract NAS9-20000

New Orleans, Louisiana 70189
Attention: Mr. J.K. White, SA39

15 mEM 16. ST OCKIPAFIT NO. . DESCRIPTION 17. QUANTITY 18. 19. 20.
NO. oot e ot | swipsreco* | unm | uNITPRICE AMOUNT
Attach; J-5 Shlp Loose Hardware for ET-89
S/N 0000082
Consisting of the Following .
= o P/N 80911009100-009 Bolt Absorber Assy 1 EA Estimated Cost for these
#1 , , items is included in the
: P/N 80911009101-089 Bolt Catcher Assy 2 EA Total Amoynt reported on
' ' MIRR No. MAF-4906,
: , P/N 809110091 91-090 Bolt Catcher Assy 2 EA Block No. 20 for DD250 of
! P/N 80911009117-009 Gnd Jumper Kit 1 EA ET-89.
)
' P/N 80911009130-139 Attach Hardware Kit 2 EA
|
: (CONTINUED)
21. CONTRACT QUALITY ASSURANCE 22. RECEIVER'S USE
A. ORIGIN B. DESTINATION Quantities shown in column 17 were received

ET:QA ACCEPTANCE of listed items has O caal] accepTaNcE of listed items has been in apparent good condition except as noted.
been made by me or under my supervrsnon and | made by me or under my supervision and they
they conform to contract, except as noted conform to contract, except as noted herein or on

hEFEm or on supporting docurnen supporting documents. " | DATE RECEIVED SIGNATURE OF AUTH GOVT REP

(_.Q / ‘Q q 2 TYPED NAME
DATE sxcm‘runson DATE SIGNATURE OF AUTH GOVT AND OFFICE
omes To n.f . REP -

*If quantity recelved by the Govemmem s the

TYPED NAME r\f ﬁ S A?/ mf FC-/ Cﬂ-?o TYPED NAME : ’s:al’r!é 7)'sd 'L;:ntl shl pedt In?lcgfa F; ty
. " : ren rac ual quan
AND OFFICE Safety & Mission Assurance Office AND OFFICE - celved below quanmy shlppadqand el"yclrcle
23. CONTRACTOR USE ONLY SHIPPING INSTRUCTIONS BOX SIZES -
. : : o
~ (b Woobesy Boxes g
DISTRIBUTION: PRESERVED FOR WT CUBE PACKED BY z
MAF: MSFC: 5 W Jzz
J. Connely, DCMDS/RNAA (2)  P. Counts, SA31 (1) K ACC. NO. -390 -
J. Haggarty, DPRO/RNQA (2) R Woods, GP43 (2) LEVEL OF PAC ’ L}SBL, ‘ 0 7b 9 qo 0 "i-o
s wana J. Adams, SA34 (1) 4s - 00000 — 350 s
) , REMARKS \ 3
Lz » ; ﬁ
?.;mnt.a’IZO(Z) * -‘b..q C
- Tomegna, 200 LOCKHEED MA'FmN QUALITY

DD Form 250, NOV 92 Previous editions may be Used. » , x U-S.GPO: 1950:0-261-056/0303



MAICNIAL HNWWUr W 1IVIY M stemeec v oo = -
1 b ~

SHIPMENT NO. DATE SHIPPED PROC. INSTRUMENT IDEN. (CONTRACT) {(ORDER) NO. INVOICE NO. .
MAF-4905 | 97 JUN13E NAS8-36200 _ i
o' (rtoute msag of sopping contsgees - e of ipimEbp: | uwr | uremce Awouns

1 -
' | PN 80911009130-160 ET/SRB Fairing, AFT 1 EA
! | PN 80911009130-169 ET/SRB Fairing, AFT 1 EA
! P/N 80911009190-050 Bipod Installation Hdw 1 EA
: P/N 80911009190-099 Yoke Assy 1 EA
I P/N 80911009190-100 Spherical Washer 1 EA
: P/N 80911009190-129 Bipod Strut Assy Adjustable 1 EA
: P/N 80911009190-130 Bipod Strut Assy Non Adjustable 1 EA
: | P/N 80911009319-019 ET/SRB Fairing & Hardware Assy Kit 1 EA
1+ | PN 80911009319-020 ET/SRB Fairing &Hardware Assy Kit ~1 EA
: P/N 80911009320-009 Access Door Hardware Kit 1 . EA -
I P/N 80931009009-130 Aft SRB Instl. Hardware Kit 1- EA
:
|

NOTF' : The above listed hardware is part of Contract NAS8-36200, Aftachment J-5,
1, External Tank 89 (S/N 0000082). ET-89, itself, and its Acceptance Data Package
will be accepted by DD250 via MIRR No. MAF-4906.

2 All Rotational Support Equipment/Tools which sugport the tra nsEorlation of Ship
olo

Loose Hardware or the ET to a launch site, shall be returned ckheed Maftin
Manned Space Systems for reuse/control.

¥ U.S. GOVERNMENT PRINTING OFFICE:

DD 5. 250¢c REPLACES DD FORM 250a, 1 AUG 53, WHICH IS OBSOLETE US. GOVERN

0OCT 66



SECTION I

This Section contains miscellaneous data which does not fit into any other section and
would be of benefit to the receiving agency.

Included in this section is copies of LO2/LH2 Umbilical Disconnect MARS/MRB Actions
and related Waivers/Deviations, Gas Sample Analysis.

The +Y and -Y Ball Fittings (80911071764-019 and 80911071763-019) will be included
when applicable.

Included herein i:s. a listing of all MRBs associated to the ET at time of delivery, and the
ET/Orbiter alignment data. :

Also in this section is the Certificate of Verification for the Isopropyl Alcohol.



LO2/LH2 UMBILICAL DISCONNECTS
ASSEMBLY DATA PACKS

1. MRB'S
2. FLAPPER ANGLE ADJUSTMENT

(UNDER SEPARATE COVER)







BALL FITTING MRB ACTIONS

N007903

NO007916







GAS SAMPLE ANALYSIS

1. TP-5C101-AT




‘ : i CRITICAL/LIMITED LIFE COMPONENT

ACCEPTANCE TEST PROCEDURE

TP-5C101-AT

TITLE:__ PRESSURE CONTROL AND MONITOR SYSTEM VERIFICATION.

PROCEDURE VALIDATED: YES _

HAZARDOUS OPERATIONS: YES PCN: ES

CIL INSPECTIONS: NO OPTION: 2

GIA MANDATORY: YES EFFECTIVITY: __ET 84 & SUBS ]

GIA REVIEW:RMM’Q 47) QE PCN APPROVAL: <Q37P> p5-0a-97

/ST
/ EMERGENCY PROCEDURES: APPENDIX Z
VAN Y AN Y AV AV A A A A A A AN

~N NN

k Kk Kk Kk k Kk %k Kk Kk %k Kk k k >k ok d Kk Kk Kk Kk k k Kk Kk %k x Kk x ¥k Kk ok

* %
SCOPE

THIS PROCEDURE PROVIDES THE INSTRUCTIONS TO PERFORM A CHECKOUT
OF THE BUILDING 420 PRESSURE CONTROL AND MONITOR SYSTEM AND
SUPPORT EQUIPMENT OF CELL 1.& 2. COMPLETION OF THIS PROCEDURE
WILL ENSURE THE READINESS OF THE PRESSURE CONTROL AND MONITOR
SYSTEM TO SUPPORT FINAL CHECKOUT OF THE ET PROPULSION AND
PRESSURIZATION SYSTEMS. SATISFACTORY COMPLETION OF THIS TEST
WILL MEET THE FOLLOWING REQUIREMENTS OF MMC-ET-TMO04k-B
ACCEPTANCE REQUIREMENTS:

FLUID CONTAMINATION CONTROL - MMC-ET-TMO4k-B, PARA. 2.1.6.2.

X % X X X X X X X X X X X X
* % % X X X X X X X X X X X

*****************.****************

TP-13H150-AT ILLUSTRATIONS MUST BE USED WITH THIS PROCEDURE.

b=
O
]
o]

3R i X e
o2 4

r ol . R TV S

PAGE 1 OF 40



PROCEDURE  TP-5C101-AT

PCN E9

PAGE 15
OPERATIONS

STEP LOCATION/OPERATION/ACTION _ VERIF

NOTE: THE FOLLOWING STEP WILL REMAIN OPEN UNTIL AN ACCEPTABLE GAS
SAMPLE LAB REPORT IS OBTAINED.

*8.3 PC GAS SAMPLE LAB REPORT:

A) VERIFY SAMPLE MEETS THE FOLLOWING REQUIREMENTS [REF.
ET-MMC-TMO04k-B PARAS. 2.1.6.2]:

PARTICLE SIZE:
LARGER THAN 100 MICRONS |[LIMIT: 0 PER 30 SCF]

30 TO 100 MICRONS [LIMIT: 25 MAXIMUM PER 30 SCF]
MOISTURE CONTENT [LIMIT: 24 PPM MAXIMUM]
HYDROCARBON CONTENT [LIMIT: 5 PPM MAXIMUM]
B) WHEN GAS SAMPLE IS NOT ACCEPTABLE, REPEAT STEPS 8.1 THRU
*8.3 AS REQUIRED TO OBTAIN AN ACCEPTABLE GAS SAMPLE.
) ATTACH A COPY OF ACCEPTABLE LAB REPORT TO TEST PROCEDURE.
%7F?~w
NG
RECORD LAB TICKET NUMBER: 0&7 9 / Mo

8.4 NC HELIUM INJECT QD:

REMOVE F78-1225-1-116 FLEX HOSE CAP.
O PT

8.5 NC SPP [FIG. 8.5]:
A) OPEN [CCW] HV-32.

B) PURGE FOR ONE MINUTE [MINIMUM], THEN CLOSE [CW] HV-32.




PROCEDURE TP-5C101-AT

PCN ES
PAGE 22
OPERATIONS
STEP LOCATION/OPERATION/ACTION VERIF
12.5 NC ECP [FIG. 9.1]:
AFTER SAMPLE HAS BEEN OBTAINED, SET PILOT VALVE CHECKOUT 857
SWITCH S5 TO CLOSED. Mo A
: os-r5s-9Z
12.6 NC  F78-1399 [FIG. 9.37] [REF. 1.7]:
a) VERIFY GAS FLOW AT F78-1399-1-105 HOSE OUTLET HAS STOPPED.
B) CLOSE [CCW] REGULATOR VALVE TO VENT TO 0 PSIG [NOMINAL] ON
REGULATED PRESSURE GAUGE 1. THEN CLOSE [CW] PURGE VALVE AND
METER VALVE 1.
o)) DISCONNECT GAS SAMPLER FROM F78-1399-1-105 HOSE AND INSTALL [£7777;
REMAINING PLUG ON HOSE OUTLET. MO
oT-r5 37
NOTE: THE FOLLOWING STEP WILL REMAIN OPEN UNTIL AN ACCEPTABLE GAS
SAMPLE LAB REPORT IS OBTAINED. .
x12.7 PC GAS SAMPLE LAB REPORT:
A) VERIFY SAMPLE MEETS THE FOLLOWING REQUIREMENTS [REF.
ET-MMC-TM04k-B PARAS. 2.1.6.2]:
PARTICLE SIZE:
LARGER THAN 100 MICRONS [LIMIT: 0 PER 30 SCF] _
30 TO 100 MICRONS [LIMIT: 25 MAXIMUM PER 30 SCF]
MOISTURE CONTENT [LIMIT: 24 PPM MAXIMUM]
HYDROCARBON CONTENT [LIMIT: 5 PPM MAXIMUM]
B) WHEN GAS SAMPLE IS NOT ACCEPTABLE, REPEAT SECTIONS 10.0,
11.0, AND STEPS 12.3 THRU *12.7 AS REQUIRED TO OBTAIN AN
ACCEPTABLE GAS SAMPLE.
) ATTACH A COPY OF ACCEPTABLE LAB REPORT TO TEST PROCEDURE.

RECORD LAB TICKET NUMBER: 067 S’,S
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OPERATIONS

STEP LOCATION/OPERATION/ACTION VERIF

NOTE: THE FOLLOWING STEP WILL REMAIN OPEN UNTIL AN ACCEPTABLE GAS
SAMPLE LAB REPORT IS OBTAINED. ' '

*14.5 PC GAS SAMPLE LAB REPORT:

A) VERIFY SAMPLE MEETS THE FOLLOWING REQUIREMENTS [REF.
ET-MMC-TMO4k-B PARAS. 2.1.6.2]:

PARTICLE SIZE:
LARGER THAN 100 MICRONS [LIMIT: O PER 30 SCF]

30 TO 100 MICRONS [LIMIT: 25 MAXIMUM PER 30 SCF]
MOISTURE CONTENT [LIMIT: 24 PPM MAXIMUM]
HYDROCARBON CONTENT [LIMIT: 5 PPM MAXIMUM]
B) WHEN GAS SAMPLE IS NOT ACCEPTABLE, REPEAT SECTION 13.0 AND
STEPS 14.1 THRU *14.5 AS REQUIRED TO OBTAIN AN ACCEPTABLE
GAS SAMPLE.
C) ATTACH A COPY OF ACCEPTABLE LAB REPORT TO TEST PROCEDURE.

RECORD LAB TICKET NUMBER: _O& 778

14.6 BC LO2 AFT UMBILICAL [REF. 1.7]:

A) VERIFY 96 HOURS HAS NOT ELAPSED BETWEEN OBTAINING GAS SAMPLE
AND CONNECTING TO ET.

B) REMOVE LO2 TANK PRESSURIZATION QD FITTING CAP.

C) VERIFY/REMOVE ANY ADAPTERS USED FOR OBTAINING GAS SAMPLE
FROM F78-1483 INTERFACE FILTER ASSEMBLY.

D) CONNECT F78-1489 INTERFACE FILTER ASSEMBLY/F78-1225-1-111
1L02 PRESSURIZATION HOSE TO LO2 AFT UMBILICAL PRESSURIZATION

QD FITTING. SNUG +1/6 TURN.
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OPERATIONS
STEP LOCATION/OPERATION/ACTION VERIF
15.4 .BC MAINTAIN CLEANLINESS BY INSTALLING A CAP OR PLUG ON ADAPTERS 3?355;
£ﬂ+5@&(ﬁN CONNECTED TO F78-1489 INTERFACE FILTER ASSEMBLY [REF. 1.7]. M E;]“+(&
P N
,‘\"90,\ Q ot §/ 1 { !

NOTE: THE FOLLOWING STEP WILL REMAIN OPEN UNTIL AN ACCEPTABLE GAS
SAMPLE LAB REPORT IS OBTAINED.

LL//)*IS.S PC GAS SAMPLE LAB REPORT:

A) VERIFY SAMPLE MEETS THE FOLLOWING REQUIREMENTS [REF.
ET-MMC-TM04k-B PARAS. 2.1.6.2]:

PARTICLE SIZE:
LARGER THAN 100 MICRONS [LIMIT: 0 PER 30 SCF]

30 TO 100 MICRONS [LIMIT: 25 MAXIMUM PER 30 SCF]
MOISTURE CONTENT ' [LIMIT: 24 PPM MAXIMUM]
HYDROCARBON CONTENT [LIMIT: 5 PPM MAXIMUM]
B) WHEN GAS SAMPLE IS NOT ACCEPTABLE, REPEAT SECTION 13.0 AND
STEPS 15.1 THRU *15.5 AS REQUIRED TO OBTAIN AN ACCEPTABLE
GAS SAMPLE.
C) ATTACH A COPY OF ACCEPTABLE LAB REPORT TO TEST PROCEDURE.

RECORD LAB TICKET NUMBER: 0(072 /
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ET/ORBITER ALIGNMENT DATA







MANUFACTURING PROCESS PLAN
PLNG. CHG. LEVEL: 1 - PART NUMBER: 80901006000-0P22

- OPERATIONS SHEET

"WORK . . :
BUYOFF CTR STEP OPERATIONS

R 3//‘2/97

------ TFAEM 0700 VERIFY PLANE OF LH2 AND LO2 UMBILICALS BY PLACING A DEPTH

SHOP MICROMETER WITH APPROPRIATE EXTENSION (4-5 INCH) THRU
TOOLING HOLES (3) PLACES IN T12A7393-6-101 MODULE AND (3)
PLACES IN T12A7393-5-101 MODULE (REF ATTACHMENT #4). AT
EACH HOLE, ADJUST MICROMETER UNTIL SPINDLE CONTACTS
UMBILICAL AND RECORD TOTAL DEPTHvREADiNG (EXAMPLE: 4.089)
ON ATTACHMENT #4.

RECORD:

SR . AL 4+ TMICROMETER I.D.. 7Z' 0@0 'g‘g 7CAL DUE DATFE 47///0//9‘7

VERIFY THAT THE (3) LH2 UMBILICAL READINGS ARE WITHIN 0.05!
INCH AND THE (3) 1,02 UMBILICAL READINGS ARE WITHIN 0.050
* INCH. : :

NOTE: READINGS NEED ONLY BE WITHIN 0.050 INCH ON EACH
Z ,;/?7 SIDE; NOT NECESSARILY FROM SIDE TO SIDE.

------ QEFA 0701 VERIFY RECORDED READINGS ARE WITHIN .05 INCH.
s g QCBEG~m: m='rirn. wit VERIFY - CORRECT. DATA- RECORDEDY# & = o ™0 0 7h- o

4’/7’2"0177 DWG 80500000050 SHT 5, PLAN VIEW; FLAG NOTE 16
==_° FAEM 0702 VERIFY 20.2 PERFECT THREAD (1.66 +/-.03 IN.) EXPOSURE ON
SHOP 80911009188 CLEVIS FITTING. IF REQUIRED, UNPIN AND ADJUST
BIPOD STRUT TO ATTAIN 20.2 PERFECT THREAD (1.66 +/-.03 IN..
EXPOSURE ON FITTING. RE-PIN BIPOD STRUT.

RECORD NUMBER (OR LENGTH) OF EXPOSED PERFECT THREADS ON
80911009188 CLEVIS FITTING:

Mss -1
------ QEFA 0703 INSPECT TO ENSURE 20.2 PERFECT THREADS (1.66 +/-.03 IN.)
QCBC ARE EXPOSED ON 80911009188 CLEVIS FITTING.
T
T .
;?Q2127 TJFA 0705 USING SCOPE ON T12A7393 TRUSS ASSY, OPTICALLY SHOOT SCALE

ON T3850307-1-105 HOLDER TO DETERMINE LOCATION OF EO-1 IN
RELATION TO CENTERLINE OF EO-2 AND EO-3 WITH 20.2 PERFECT
THREADS (1.66 +/-.03 IN.) EXPOSED ON 80911009188 CLEVIS

" FITTING.

RECORD SCALE' READING: _ '2: qgé

RECORD:

SCOPE I.D. I/S 128893 caL DuE patE 3+/4-77

N
)

)
¥

~- = 4aAaA AT 140



MANUFACTURING PROCESS PLAN
PLNG. CHG. LEVEL: 1 , - PART NUMBER: 803901006000-0P22

OPERATIONS SHEET

WORK
BUYOFF CTR STEP OPERATIONS

i\. '
E? §F7 QTLG 0706 VERIFY SCALE DIMENSION RECORDED ABOVE. VERIFY SCOPE I.D.
CBC NUMBER AND CALIBRATION DUE DATE IS RECORDED.

NOTE: IF EO-1 IS WITHIN +/-.200 OF CENTERLINE OF EO-2 AND
EO-3 PER DWG 809500000050 FLAG NOTE 16
(3.000 +/-.200 ON THE OPTIC SCALE), "N/A" STEPS
0710-0713.

WORK STEP 0712 IN CONJUNCTION WITH FOLLOWING STEP.

IF REQUIRED, UNPIN AND ADJUST BIPOD STRUT TO ATTAIN
3.000 +/-.200 BIPOD SCALE READING. RE-PIN BIPOD STRUT.

RECORD NUMBER (OR LENGTH) OF EXPOSED PERFECT THREADS ON
80911009188 CLEVIS FITTING:

4
i QTLG. 0711 INSPECT TO ENSURE NUMBER (OR LENGTH) OF EXPOSED PERFECT
BC

QCB THREADS AS RECORDED ABOVE.
816.3
Q 'a TJF 0712 USING SCOFE ON T12A7393 TRUSS ASSY, OPTICALLY SHOOT SCALE
SHOP ON T38S0307-1-105 HOLDER TO DETERMINE LOCATION OF EO-1 IN
RELATION TO CENTERLINE OF EO-2 AND EO-3 AFTER BIPOD STRUT
. ADJUSTMENT.
RECORD SCALE READING:
) RECORD:
) SCOPE I.D. CAL DUE DATE
Q 342-97 -
-XY_1_ o7LG 0713 VERIFY SCALE DIMENSION RECORDED ABOVE. VERIFY SCOPE I.D.
QCBC 3/z-5 5 NUMBER AND CALIBRATION DUE DATE IS RECORDED.
T
‘4:&’3/,2- 57 NOTE: WORK STEP 0717 IN CONJUNCTION WITH FOLLOWING STEP
7
Jig.L DWG 80800000050 SHT 5, PLAN VIEW; FLAG NOTE 17
----- Z FAEM 0715 UNPIN AND ADJUST BIPOD STRUT TO VERIFY (+Y) AND (-Y) TRAVE
SHOP OF 1.07 MINIMUM EACH DIRECTION FROM CENTERLINE OF EO-1

" WITHOUT EXCEEDING 39 THREAD MAXTMUM AND 1 THREAD MINIMUM
LIMITS ON 80911009188 CLEVIS FITTING PER FLAG NOTE 17 USIN
- T3850307-1-43/1-44 GAGES. (T3850307 FIG 1

RETURN BIPOD ASSY TO INITIAL EXPOSED PERFECT THREADS/SCALE
READING RECORDED IN STEP 0702 OR STEP 0710 IF BIBOD
ADJUSTMENT WAS REQUIRED.



MANUFACTURING PROCESS PLAN
PLNG. CHG. LEVEL: 1 " PART NUMBER: 80801006000-0P22
OPERATIONS SHEET

WORK
BUYOFF CTR STEP ‘ OPERATIONS

‘12-77
) -- QEFA 0716 VERIFY DIMENSIONS ARE ACCEPTABLE PER DWG REQUIREMENTS.
QCBC : ' ‘

3;32ﬂé7'TJFA 0717 USING SCOPE ON T12A7393 TRUSS ASSY, OPTICALLY SHOOT SCALE
HOP ON T38S0307-1-105 HOLDER AT 1.07 MINIMUM TRAVEL IN EACH
DIRECTION.

RECORD SCALE READING AT 1.07 MINIMUM TRAVEL IN EACH
R R DIRECTION: -
(+Y)  SCALE READING 4, KX 80O

(-Y)  ScaLE REaDING _/. 6 7R

RECORD: ' '
SCOPE I.D./M5~/2889 3 CAL DUE DATE 3 /¥-%7
S
g&
et
Zj2799 OTLG 0718 VERIFY SCALE READINGS AS RECORDED ABOVE. VERIFY SCOPE I.D.
oCBC NUMBER AND CALIBRATION DUE DATE IS RECORDED.
) -9
%’\Q"B fa —_.)Z' 7 : o Vorllonls : - :
“>%-.7 FAEM 0720 OBTAIN CERTIFIED PHOTOGRAPHIC DOCUMENTATION OF THE BIPOD
SHOP FIT CHECK INSTALLATION PER FLAG NOTE 23.

c‘,7RECORD NEGATIVE NUMBERV: \L’q'}

------ QEFA 0721 VERIFY PHOTOGRAPHS HAVE BEEN TAKEN AND NEGATIVE NUMBER IS
QCBC RECORDED






CERTIFICATE OF VERIFICATION
FOR THE
ISOPROPYL ALCOHOL




Certification of Isopropyl Alcohol
‘Usage Control on the
External Tank

June 27, 1997

This Certifies that to the best of my knowledge and belief based on examination of records

by responsible parties, the usage of Isopropyl Alcohol (IPA) on:

External Tank 89 (S/N0000082)
was in accordance with the requirements of MMC-ET-RA12, Contamination Control Program
as implementéd by STP 5008 which requires the removal of IPA used during ET production.

CONCURRENCE: : ' APPROVED:

Rt~ — Loy AU
R.F. Hieter : T.L. Hibbard :
Vice President, Production Operations Vice President, ET Project

‘Lockheed Martin Manned Space Systems Lockheed Martin Manned Space Systems
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WAIVERS/DEVIATIONS




MINOR WAIVERS

1. NO03457

2. NO15812







NC DOCUMENT MAB |
DOCUMENT INITIATION DATA

ASSY/D L PART NUMBER

NONCONFORMANCE

ORDEH TYPEINUMBER

NEE3437

Wi il I

a TRACEABIUTY NUI
gﬁmﬁ z:&zg.»ao L B5F Edﬁggay@. EFFZT?@’ éuy‘?c-%:Zﬁ/ C
. PT g| GFP
L e e, /‘ 2N = Y/G/
SUPPLIER CODE i| SUPPUER NM{;’ / /7 ]l ORIGINA‘I'I A ]kﬂjl'AIRBODK (BK/PG)
|N|1!|A|_|lqEP'oRT' 1 1 | 1 1 | 1 L1 1 L1
m | REFERENCE DOCUMENT(S) ’
' DO T ) DD 2 D4k 22 /’— 22—
0 . . 0\ O
% TEM 1| B BER 2 TRACEABILITYNUM 3| LoTarty 4| QTYREJ 5| UOM
= & PART‘!MME L AD 8200 .Oa% ~—TRINOuEER STEP NO jﬁﬁﬁﬁ:égg EIVI
PR, — SHEET / ZONE / VIEW
TR -4 Mﬂ@a; 2
Q [O DEFECT CODE 12 HDWR CODE 13 CC 14 |EE BADGE 15 AILURE (316 CRIT 17 DEPTFND 18 DEPT LBL 19|$CC 20|WELD CODE
> W BA:JGEI — DATE X 20]
Py A//?/ oL B oS 2
A BADGE DATE_ 30
0o % —_— VAR 2 4;20-%
M ; BADGE DA 31
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-(“2 N T SNy « 24 /5/04-/;’/ L Lon et ie, Z
Q 9 w}?/ s //MP D7E Z7 ,147/1/4/7 )/5&%’ecn,n
. ~
\~Q S o] o mik e AT AZ e (i T T
-
g\ % CAUSE AND CORRECTIVE ACTION DATA -
Ly CAUSE
‘\% THE  SHSTER) QU o7 TESTED T LEN 57 LK P Jécafdﬂ stz

RSP CORDS

SYITEA /< BE/VE W00/ €D T gccded O s E 1O Q.

CORRECTIVE Ac"llQN’
sy (74

/S Bhne MODIFIED
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BLoeK 42  cLoNT'D ]

PRIVOR TO RE PROIF _J0F LWT -Z2 LH2 TANK,
INSPECTIIN OF FORWARD D2o/7E OItL CAN RE ELoN
[TUST BE ACCOMPLI SHED AS PESCRIBEL TN NED
NO[3904., AFTER ACLEFTABLE ZNSPECTTIoN, TANK
MusT BE FRoIFE TESTEPL FER PRAWING g0F /40020/8
WITH ALl 5 PROIF LOAD CASES AFPPLT EDL PLURING
ONE PRESS URE CYCLE T6 FULL PRUIF PRESSURE
RANGCE, RESUBMIT AFTER FROOF TEST WITH
ACTUAL TEST TTI/ME AT Fule FRESSURE AN2 FoR
RE—EVALUATIoN OF PoST FROOEF TNSPECTION RERUIRE/IENT
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/% 0’271 3
EXTERNAL TANK _ET-89
MINOR WAIVER NO. _N003457

MINOR WAIVER DESCRIPTION

DOCUMENT NO. TITLE AFFECTED PARA.

MMC-ET-TM04k-B Space Shuttle ET Flight 2.3.1.2
Acceptance Requirement

SPECIFIED REQUIREMENTS

There shall be no rupture of the LH2 tank when pressurized and loaded per
drawing 80914002018. Drawing 80914002018 requires all hydraulic load
cases be completed within 30 minutes while at proof pressure.

DESCRIPTION OF DEPARTURE FROM
REQUIREMENTS

Item One: Proof pressure under hydraulic load case was held 9

minutes & 50 seconds longer than specified 30 minute requirement.

Item Three: During a second test, proof pressure under hydraulic

load case was held 46 minutes longer than specified 30 minute

requirement. ' :

Engineering disposition 1s Use As Is. Excess time does not affect the adequacy
of the proof test or the structural integrity of the tank. Areas that are proof
tested by pressure only, are not affected by the hold time. Areas that are proof
tested by a combination of applied loads and pressure, see a higher loading
with applied loads than with pressure only.

The 30 minute time limit in drawing 80914002018 is intended to reduce the
risk of failure in proof.

AUTHORIZED MINOR WAIVER FOR ET-89 (LWT-82 )
(Based on Engineering disposition form, fit, or function not affected)

ENGINEERTg /64/»\/ Vl/é%évc/ pate L2 =15 ~ T4
07

CONTRACTS =2 J{'ﬂéd/?%é’w pate_ S ~/7 - -7 é

NASA SRM&QA / MAF N\ T' pATE 5-15-90
IL %fﬂj 7/ /181»/«'\/5/ paTe__ S~ 7%
DPRO / ACO - /ZoJ K7 % paTE  5-/7— ‘7,6,

MAF/MMA 33- 047 (11/50) B8 | | HURBE .4/ /‘f’«f .5' Z.

P ATT LS amneT paes

NASA / MAF /R
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10% test in Manual Mode

LESLEeU OIl U3 /2B/Yb

Test Case Start Time Achieved End Time
A 16:16:10 16:17:34 16:18:33
B 16:19:06 16:20:04 16:21:03
C 16:21:21 16:22:16 16:23:06
D 16:23:21 16:24:10 16:24:59
E 16:25:32 16:26:56 16:28:26

100% test in Manual Mode

Test Case Start Time Achieved End Time
A 17:44:08 17:51:06 17:58:24
B 16:44:36 16:51:26 16:58:42
C 17:14:44 17:21:44 17:29:35
D 17:29:56 17:36:52 17:43:45
E 16:59:14 17:06:35 ) 17:14:20

. )
Elapsed time above 60%: 01:27:01
Elapsed time at 100%: 01:15:55

Elapsed time from 80 to 100%: 00:04:21
Elapsed time from 100 to 80%: 00:00:59
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TEST LOAD SEQUENCE

.1 PROOF LOAD SEQUENCE

The proof test of the LH,
[

1.

" psig shall be

tank shall proceed zs follows, s22 also Table

and Figure 4.

The loading jacks are at the "zero" load condition as defined

in Section 3.4.
As a preliminary leak check on the mechanical connactions in the

pressurization system and on the complete tank as an assambled unit

a mini-proof test using gaseous nitrogen pressurs alone shall be

conducted. For this purpose an initial pressure not to exceed 15

applied to the tank. Upon reaching the targeted

pressure, the tank shall be depressurized to 2/3 or less of this

valué to allow for inspection by personnel within the test facility.
Following leak checking, tank pressure shall be raised to at least
40% aﬁd not more than 50% of the required proof pressure.b At this
time the hydraulic loading jacks may be exercised to loads not

higher than 10% of those defined in Table II for Conditions A, B,

C, D, and E.
Following completion of Step 3 above, full proof test proper will

begin. During this portion of the test the tank pressure shall be

increased from the 80% level to 100% in a period of 5 minutes or

less. In 30 minutes or less at full proof pressure, the hydraulic

jack loading conditions A, B, C, D, and E per Table II shall be
applied to the tank. Following each loading condition the jacks

shall be returned to the "zero" Toad condition prior to proceeding.

Upon completion of this test sequence the tank shall be depressurizet

SITE CODE IDENT - NO.
A 53108 802 140020\
CHG .
.CA.L‘ PAGK SHMEET l S"

FORM MAF/MMA 35~021C~04/74

* ~rnAcanva veve £



- - a7 /L
. /2 .Z;/;

3.3 PRESSURIZATION SYSTEIN

i'or pressurization of the tank, gaseous nitkogen shall be introduced
through the electrical feed thru openfhg and through the vent valve openinc
in the forward dome cap. sez Figure 1. The gaseous nitrogen used for proof
testing shall conform to specification MIL-P-27401, "Propellant Gas—GNZ“.

A11 plumbing to the tank shall be designed to impose a minimum of Toadi
on the tank outlets and fittings. The maximum allowable 1imit Toads due to
pressure and relative deflection and alignment of the tank and test'equipme
on the forward dome vent and electrical feed {hrough openings are outlined
in Table Ib. |

Tank pressure will be maintained between 38.6 psig and 39.4 psig for’

LWT 1, 2, 3, and 38.8 and 39.4 psig for LKT 4 and up for full proof pressur

‘The tank temperature shall be maintained between 400F and 120°F wheneve:

tank pressure is between 80% and 100% of full proof pressure or when Jack
loadings are applied. For pressures above 38.6 psig tank pressures must be

within the 1imits defined in Figure 4. At all other times during proof tesi

operations the tank temperature shall not exceed 1400F. .

During proof test operations, the time spent above 80% of required proot
pressure ‘shall be minimized to the greatest extent possible. No more than &

minutes shall be used to raise tank pressure from 80% to 100% of required

proof pressure or to lower it from 100% to 80%. Full proof pressure shall n

be held for a period of over 45 minutes. The cumulative time that any tank

may be pressurized above 60% of full prbof pressure shall not exceed 150
minutes. MNeither the tank nor anv flight hardware which is not qualified

as a designated test tool may be exposed to more than 10 cycles as defined

in Figure 5.
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NCDNO_NOI5812
ITEM I
ATTACHMENT /=3
PAGE 1 OF 1

ADDITIONAL INFORMATION FOR THE USE AS IS DISPOSITION AND MINOR
WAIVER.

WHILE THE PLUG PULL TEST IS AN ACCEPTABLE PROCEDURE FOR
VERIFYING THE ADHESION OF A MATERIAL TO THE SUBSTRATE IT IS
NOT INFALLIBLE. DATA GATHERED OVER THE YEARS USING THIS
EQUIPMENT HAS SHOWN THAT IT IS OPERATOR SENSITIVE. CUTTING
THE COLUMN FREE FROM THE SURROUNDING MATERIAL INDUCES
STRESS IN THE TEST COLUMN. BONDING OF THE PULL BUTTON TO THE
MATERIAL COLUMN CAN BE OFF CENTER AND INDUCE UNEQUAL
LOADING OF THE TEST SAMPLE. IF ADEQUATE CARE IS NOT TAKEN -
WHEN HOOKING THE BUTTON TO THE PULLER THE COLUMN WILL SEE
STRESS BEFORE THE ACTUAL PULL. UNDER THE BEST CONDITIONS
USING THE BEST OPERATORS A BUILD UP OF THESE FACTORS CAN
CAUSE PREMATURE FAILURE OF GOOD MATERIAL. :

Y -

DAVID F BURAS
TPS MATERIAL/MRB



“ NCD NO15812 ’ - EXTERNAL TANK ET89
ATTACHMENT 1-4 : ‘ ‘ MINOR WAIVER NO. N015812

PAGE 1 OF 1
MINOR WAIVER DESCRIPTION
. | pocuMENT NO. | TITLE AFFECTED PARA.
BASIC ET CONTRACT END ITE
CPTO1MO9A SPECIFICATION PART 2. M C.1.-T-62135.04

SPECIFIED REQUIREMENTS

MINIMUM BOND ADHESON TEST PLUG PULL REQUIREMENT
FOR STP/PI 1535 FOAM TO BE 30 P.S.1

| DESCRIPTION OF DEPARTURE FROM REQUIREMENTS

ORIGINAL BOND ADHESION TESTS FAILED AT 16.3 P.S.l. AND 22.9 P.S.I.
RETEST RESULTS CONFORMED AT 53.3 P.S.I. AND 44.7 P.S.1.
SEE ATTACHMENT 1-3 OF THIS NCD FOR ADDITIONAL RATIONALE FOR

"USE AS IS" DISPOSITION.

AUTHORIZED MINOR WAIVER FORET -89 (LWT -82)
(Based on Engineering disposition form, fit, or function not affected)

_ A
ENGINEERING LIAISON 1, Honsen DATE _i/23 /34

: . DATE \ !}q/%
NASA SRM&QA/MAF ‘7 : @ ‘7%1/#3" ' _ DATE 27 C/AW 76
- NASA/MAF/RMQO HMIZ( @M"f//’} i DATE _|—30-F¢

,.),(? . /;ﬂvvvve.ﬁz/ DATE /"\3'["’7@

CONTRACTS

MAF/MMA 33-047 (11/90)
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RAP DATE /— 25-7£ 3)aonD TENSION TESTBY__ ¢ 82588 /x-96  caLpuE 3-2L-S
REMARKS (14} REMARKS 2
Plog Pl "DoEsS NOT comreem
on T0 1S3 =, "EK\QH%
tan K S s
29 Neo evee faxfes I5le Her Foreli o ESTS RESULTS (29| REQUIREMENTS (2
MIXED COMPONENTS TEST (19) ‘ COMP A | COMPB| COMP A | cOMP B
RESULTS | RQMTS |AMINE EQ
CREAM TIME FREON CONTENT
DENSITY (FREE FOAM) HYDROXYL NO.
GEL TIME PHOSPHORUS CONTENT]
[HARDNESS REFRACTIVE INDEX .
IPOT LIFE SPECIFIC GRAVITY
E LIFE VISCOSITY
" _CKFREE WATER CONTENT ¥
IwrcaL ACID NO.
MECHANICAL TEST «
DENSITY (SPRAYED) AND/OR COMPRESSIVE STRENGTH  (22) . . .
SPECIMEN | LENGTH |WIDTH [AREA [THICK [voLUME | weiGHT | LoAD [DENSITY | PSI * |REQD | HARDNESS
TENSILE OR LAP SHEAR STRENGTH AND/OR ELONGATION (23) FAILURE MODE (24 ,
SPECIMEN | AREA | LOAD | PsI ELONGATION | REQD | %ADH | %COH | %K/L | NO.OF KL
+Y Fwt'no.f:ﬂ ]’ 22.9 30PST (o9
T‘ES@OMMENTS 25) B

MSs
133

(26)

LAB TEST ENGINEER




WT §2
. | JQB'NO. (1) | DATE /- 2.5 (2 ‘ . -
\ thRTTY“ £é g)o‘; = ﬂ = ik 2 Thermal Protection Systems Test Repor
IDESCRIPTlON/PART NO./VENDOR o op G| LoT NO. ) TEST RESULTS =
N 377600 ATV~ 1? oF = COMP A (16) Does meet |Does not meet
SN ©0000737760 cOMP B 7
: CHEMICAL
Stey DozFO MFG DATE ("8)] MECHANICAL i//
Lead 00T ) INFORMATION ONLY
oM 3 9.2 -38 (OYSPECNO )S 3 5 @ SAMPLE MACHINED BY DIGITAL BALANCE NO. @
QUANTITY RECD (BNO. SAMPLES SENT TO (9) . , -7%'7[—-
L4 SAMPLE BONDED BY __ DUE-
S BMI'II"I;EB EY'— / (10) E§ [ c“‘(11 )] STAM M BUTTON BONDED BY "J ‘gOF%\_PULL TE/-? NO,STO03 &
RAP DATE /- 2525, ) BoND TENSION TEST BY, )-=5~9L  cALDUE 3-2L-7:
REMARKS Pl (14) REMARKS g (2¢
) Does NOT Cororecem-
Potf on f«n/@ TO (S35 P& - sm\fc&xuoa@
NY H~ cvre 11/9.9./‘15' 1Sia N~5 % | [2s—{S¢
: CHEMICAL TESTS RESULTS (20)| REQUIREMENTS (2
MIXED COMPONENTS TEST (19) COMP A| COMPB| COMP A | COMP B
RESULTS | RQMTS |AMINE EQ ’
CREAM TIME FREON CONTENT
DENSITY (FREE FOAM) HYDROXYL NO.
GEL TIME PHOSPHORUS CONTENT,
HARDNESS REFRACTIVE INDEX
POT LIFE SPECIFIC GRAVITY
3E LIFE VISCOSITY
~.CK FREE WATER CONTENT ..
WT/GAL ACID NO.
MECHANICAL TEST
DENSITY (SPRAYED) AND/OR COMPRESSIVE STRENGTH  (22)
SPECIMEN | LENGTH [WIDTH |AREA |[THICK |[VOLUME| WEIGHT | LOAD |DENSITY| PSI |REQD | HARDNESS
TENSILE OR LAP SHEAR STRENGTH AND/OR ELONGATION (23) FAILURE MODE (34
SPECIMEN | AREA | LOAD | PSI ELONGATION | REQD | %ADH %COH | %K/L | NO.OF K/L
/o [ /6-3 30 PsC /0D
TEST COMMENTS  (25) - -
MDlSB\’Z_ /—2{4/’
o A=)
_ (26)
sur \o " _ LAB TEST ENGINEER

MAF/MN[A 37-137 (11/54) \



PoS T sTA J.T_ LwWT~ 082

= [105NO. 9EHBSCB ()] DATE /-2¢-96 @ - ‘
" I PRIORITY @[po.NO. - | Thermal Protection Systems Test Reporti
. BES%@%:%%PQ%T "g-Z/VqENODgRI LWT-o¢2 OfLoTNO. (%) TEST RESULTS @i
- : Iy 'COMP A (18)
i ITEP 3$ ‘-/AI 3722660 - Does meet |Does not meet
NeEPENOISBRIA LT COMP B CHEMICAL
MFG DATE 8| mecHaNICAL | 17
- ' 4 INFORMATION ONLY
e - cag 7 (B)JSPEC NO.; .= 2 (] . 81928 5
FROM 2ps T sTA L. © /533 SAMPLE MACHINED By =818~ /2486 Tl BALANCE NO. > (2t
QUANTITY RECD (8)[NO. SAMPLES SENTTO LAB  (9) —iean v
_ - SAMPLE BONDED BY ~ _.G'i:t.. /-2€~ p CAL DUE
ST. .‘\ 1 . Q"":"": 1 i-26-5& —
SUBMETED Y o (OB Tmeo s STAME ) 2 aurron sonoep By 2811022/ ESRTA pULL TEST NOSTO024S
Lo (13) S B ~28-5¢ ;
RAP DATE )-2.¢-76 BOND TENSION TEST BY_>=..' / CAL DUE 3-2€56
REMARKS (14} REMARK Mss (2¢
FYwWi onN TANIK ME /535 723 ) /-26-5% |
| )
. 1 L s f 20, (30)
- “ APPROVED
R Hr QurisCosng, 1510HES 12/22)95 | CHEMICAL TESTS RESULTS (20)| REQUIREMENTS (21
MIXED COMPONENTS TEST (19) COMPA | cCOMPB| COMP A | COMP B
. RESULTS | RQMTS |AMINE EQ
.. |CREAM TIME o FREON CONTENT
~i%. |DENSITY (FREE FOAM) HYDROXYL NO.
GELTIME _ PHOSPHORUS CONTENT]
HARDNESS = - ' . B |REFRACTIVE INDEX .
POT LIFE SPECIFIC GRAVITY
3E LIFE . |viscosiTy
“-* .CK FREE ' WATER CONTENT . *
WT/GAL ACID NO.

MECHANICAL TEST - .
DENSITY (SPRAYED) AND/OR COMPRESSIVE STRENGTH __ (22)
SPECIMEN | LENGTH | WIDTH |AREA |THICK |VOLUME | WEIGHT | LOAD |DENSITY | PSI REQD | HARDNESS

| TENSILE OR LAP SHEAR STRENGTH AND/OR ELONGATION (23) " _ FAILURE MODE (24)
SPECIMEN | AREA | LOAD | PsI ELONGATION | REQD | %ADH | %COH | %KL | NO.OFKL
tYP~p | " ' H44,7 3D . Y722
LEAD ouT | )" 53:3 30 /(20

TEST COMMENTS _ (25) ‘ — }

| /, 207

LAB TEST ENGINEER

Nolse2
| 122
5’% JoF/

AAAZ/NANAA 27 407 144 AN
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. NOTES:

MANUFACTURING PROCESS PLAN

DPART NUMBER: RAM-3004-011

PLNG. CHG. LEVEL:

MFG. ENGR: GRAY DATE: 03/08/94 MPP TYPE: RAM
0.A. ENGR: K. MADDOX DATE: 08/30/54 : ZFFECTIVITY: N/A

ENGR. CHG. LEVEL: N/A
SERIALIZED ITEM: NO

SCID ITEM: NO

CONTROL POINT: (ALL)

SATETY HAZARDS INVOLVED: Y=S

PART NAME: EPOXY PRIMER TOUCHUP, TANK

LEVEL 1 GRAPHICS REQIRED: NO

SEQUENCE CRITICAL STEPS - NO <.

INDEX DATA

LIST OF SUPPORT DOCUMENTS -
GENERAL NOTES/SAFETY WARNINGS/CAUTIONS
OPERATIONS SHEETS

RECORD OF REVISIONS

.....

THIS REWORK ATTACHMENT CAN BE USED WITH A NON-CONFORMANCE DOCUMENT (NCD)
AND/OR AN IN-PROCESS REWORK AUTHORIZATION SHEET (IPRAS). RECORD (AS
APPLICABLE) : | _ '
IPRA@MMBER’V N158IA 1TEM NovsER___ONE

mep novmzr SO0 7 1 [8H/3-0R9

arracavent nomsa_ | = 5

ORDER NUMBZR :5 r7 r7’Co(:)()‘

NOTE: THE SYMBOL (G) ANNOTATED BY ANY STEP IN THIS DOCUMENT REPRESENTS
THE POSSIBILITY OF A GOVERNMENT MANDATORY INSPECTION .POINT (GMIP).

iy



MANUFACTURING PROCESS PLAN

PLNG. CHG. LEVEL: l,. PART NUMBER: RAM-3004-011

éENERAL NOTES/éAFETY WARNINGS/CAUTIONS

SAFETY NOTICE - BT R

.

THIS PROCESS CONTAINS HAZARDOUS STEPS. IT IS MANDATORY THAT ALL
PERTINENT SAFETY PRECAUTIONS BE REVIEWED AND THAT PRESCRIBED .
PERSONNEL PROTECTIVE EQUIPMENT (PPE) BE WORN AS INDICATED IN TH=
SAFETY "STATEMENTS. REVIEW ALL PERTINENT CAUTION STATEMENTS FOR

POTENTIAL HARDWARE DAMAGE CONCERNS.

WHERE THE SAFETY PREQAUTIONS ARE NOT FULLY UNDERSTOOD, OR WHERE
PPE IS PRESCRIBED, THE LEVEL II TIZ CODE WILL BE USED TO VIEW THZ
COMPLETE VERSION OF THE SAFETY STE THE AREA SUPERVISOR IS
RESPONSIBLE FOR ENFORCEMENT OF THZSZ REQUIREMENTS.

-~

3. OBSERVERS, INSPECTORS AND SUPERVISORY PﬁRSONN;L WHO PARTICIPATE IN
HAZARDOUS OPERATIONS AND ARE SUBJ=CTED TO THE SAME HAZARDS AS THZE

OPERATORS, , SHALL WEAR THE PPE IDENTIFIED AS REQUIRED FOR HAZARDOUS
OPERATIONS. : ‘

DERSONNEL WORKING A3OVE OTEER PERSONNEL AND/OR FLIGHT HARDWARﬁ

£ ALL P=
SHALL USE TETHERED TOOLS AND EQUIPMENT. SUPZRVISORS WILL ENFORCE

THE TETHERING REQUIREMENT.

5. OBSERVE WALKING LOAD LIMITATIONS PZR DWG 80900000031 WHILE WORKING

ON OR IN TEE ET.



MANUFACTURING PROCESS PLAN

SLNG. CHG. LEVEL: 1 PART NUMBER: RAM-3004-011

OPERATIONS SHEET

WORK
SUYOTF CTR _ STEP

By 31419,

------ 0015
sHOP

HR&BQ :31/70/ é' .. .
0020 (P3004-12A-03) OBTAIN MIXED PRIMER. RECORD THE

sH0? FOLLOWING DATA:
I -7001) .360% pate/LoT cope o, {n 01505’

OPERATIONS

(P3004-12A-02) MASK AS NEEDED ?OR PRIMER APPLICATION.
IF MASKING NOT NEEDED, N/A THE STEP. (3004-12A-02)

PRIMER TYPE

pOT LIFE EXPIRATION: TIMZ: 044 D DATE: (G 6 -
. , (3004-12A-03)

-

SKIN OIL - CONTAMINATION HAZARD _(PROTECTIVE
(SCHW021-2)

* * CAUTION* *

EQUIPMENT MANDATORY)

- _ **WARNING** EPOXY PRIMER AND/OR SOLVENT REDUCER (SPRAY
‘ - EYE AND/OR SKIN IRRITATION HAZARD,

O2ERATIONS)
RESPTRATORY HAZARD AND FIRE HAZARD (PERSONAL PROTECTIVE
(SWTC030-2)

EQUIPMENT MANDATORY)

el

(NON_SPRAY OPERATIONS) - EVYE

**WARNING** EPOXY PRIMER
AND/OR SKIN TRRITATION HAZARD, RESPIRATORY HAZARD AND FIRE
HAZARD (PERSONAL PROTECTIVE EOUTPMENT MANDATORY)

. . (SWTC029-2)

.

**WARNING** EPOXY PRIMER (NON SPRAY - MINOR APPLICATIONS)
N - EYE AND/OR SKIN IRRITATION HAZARD (PERSONAL PROTECTIVE
/ / . EOUIPMENT MANDATORY) (SWTC159-2)
R&EEQ :3 . N
------- 0025 (P3004-12A- 03) APPLY PRIMER TO THE REQUIRED SURFACES.
s=0P . RECORD THE FOLLOWING DATA: - 4
, ENVIRONMENT TEMP.: RELATIVE HUMIDITY: iz;_s;
=Y, . APPLICATION DATE: riME: | S OO  (3004-12A-03)
"RB260E; : K ' e : L
————e- 0030 (P3004-112A-04) SELECT THE CURE METHOD. N/A CURES THAT ARE
s50P : NOT USED. : : '
T ’ 1) CURE THE PRIMER AT AMBIENT (65 °F MINIMUM) FOR 16

MINIMUM. RECORD THE FOLLOWING:

. _ s 2
cure sTarr parE: 3-4=9b rnm: |Soo *me. 7
CURE FINISH DATE:3=3=9¢ TIME:O7 96 WesTEMP:_ 2T 7




MANUFACTURING PROCESS PLAN

. PLNG. CHG. LEVEL: 1 PART NUMBER: RAM-3004-011
OPERATIONS SHEET

WORK

BUYOFF CTR .STEP OP=ZRATIONS

ADHESION

- DRY TAPE TEST, OPTIONAL

AREAS ON PARTS WHICH HAVE COMPOUND OR SMALL RADIUS OF
CURVATURE, BOLT HOLES, SHARP EDGES TYPICAL OF WELD
LANDS, AND SIMILAR AREAS WHERE PRIMER THICKNESS
MEASUREMENTS ARE NOT ACCURATE OR FEASIBLE SHALL BE
VISUALLY INSPECTED FOR COMPLETE COVERAGE. THESE AREAS
ARE ACCEPTABLE WHEN COVERED WITH PRIMER AS JUST
DESCRIBED. BOLT HOLES OPENINGS SHALL MEET ENGINEERINC
DRAWING "TOLERANCES. )

" NOTE:

@) |,/ 557
--- ’9 0050 (23004-123-03) PERFORM DRY TAPE TEST. N/A IF NOT REQUIRED
(3004-128-03)

HOP e .
eg%sdoizé&g’a’;gi )
. ‘/Q/ ' D031 WiITNESS DRY TAPE TEST. PASS . ‘ FATL (N/A IF NOT

(QRP/08-17-2)

Qcee
WET TADT TEST, MANDATORY OVER § SO. iN.
=27 v/ | S
---f-% 0055 (23004-12B-04) PERFORM WET TAPZ TEST. N/A IF NOT REQUIRED.
SHO®  _ 2, ‘ (3004-123-04)

5/‘5/¢é - ° .
SSIY -

(G) 0056 WITNESS WET TAPE TEST. PASS FAIL (N/A IF NOT-

QceC REQUIRED). (QRP/OB-IB-Z)

. e



PLNG.

MANUFACTURING PROCESS PLAN

N L N S

CHG. LEVEL: 1 B : PART NUMBER: RAM-4501-016

1.

GENERAL NOTES/SAFETY WARNINGS/CAUTIONS

SAFETY NOTICE

THIS PROCESS CONTAINS HAZARDOUS STEPS. IT IS MANDATORY THAT ALL
PERTINENT SAFETY PRECAUTIONS BE REVIEWED AND THAT PRESCRIBED
PERSONNEL PROTECTIVE EQUIPMENT BE WORN AS INDICATED IN THE SAFETY
STATEMENTS. REVIEW ALL PERTINENT CAUTION STATEMENTS FOR POTENTIAL

HARDWARE DAMAGE CONCERNS.

WHERE THE SAFETY PRECAUTIONS ARE NOT FULLY UNDERSTOOD, OR WHERE
PERSONNEL PROTECTIVE EQUIPMENT IS PRESCRIBED, THE LEVEL II TIE
CODE WILL BE USED TO VIEW THE COMPLETE VERSION OF THE SAFETY

STEP. THE AREA SUPERVISOR IS RESPONSIBLE FOR ENFORCEMENT OF THESE

REQUIREMENTS.

OBSERVERS, INSPECTORS AND SUPERVISORY PERSONNEL WHO PARTICIPATE IN
HAZARDOUS OPERATIONS AND ARE SUBJECTED TO THE SAME HAZARDS AS THE
OPERATORS, SHALL WEAR THE PROTECTIVE EQUIPMENT IDENTIFIED AS ’
REQUIRED FOR HAZARDOUS OPERATIONS.

PERSONNEL SHALI, OBEY THE WALKING LOADS REQUIREMENTS OF 80900000031
WHILE WORKING ON OR IN THE ET. ' ' .



MANUFACTURING PROCESS PLAN

PLNG. CHG. LEVEL: 1 : : PART NUMBER: RAM-4501-016

OPERATIONS SHEET

WORK .
BUYOFF CTR STEP OPERATIONS

4 i ’?
) Eaae
-== = 0005 VERIFY THIS RAM IS THE LATEST REVISION AS INDICATED ON THE
RAM LISTING. :

i, £9¢
-é, 0006 VERIFY CORRECT REVISION LEVEL. (QCS/02-04-1)
QCBC

NOTE: IF THE QC IS USING THIS RAM TO INK STAMP SOFI
ANOMALIES THAT ARE STILL VISIBLE AND HAVE BEEN DETERMINED
TO BE ACCEPTABLE PER ENG DWG 80900000010 , THEN ALL THE
FOLLOWING STEPS EXCEPT 0016 ARE TO BE N/A.

Note: . When numbers or characters are required to be printed, use the step
for rough surfaces (if required) . When an "X" or optical target is to
‘be marked, use the step for Smooth Surface. Operator shalll determine
which of the following methods are to be used, and N/A WHICH OF THE

égﬁﬁ FOLLOWING (2) STEPS ARE NOT USED. (IT IS POSSIBLE TO USE BOTH STEPS)

-~ .

: SURFACE PREPARATION, SMOOTH TPS SURFACE:
RE2688) | ‘ _ v
. 0010 (P4501-14B-02) DRY WIPE/VACUUM SURFACE TO BE

STAMPED/STENCILED. (4501-14B-02)

**WARNING** ABRADING OPERATION - EYE INJURY HAZARD

Fet=laYe T T A_BELJE st

(PERSONAL PROTECTIVE EQUIPMENT MANDATORY) (SWPH032-2)

0015 (P4501-14B-03) ABRADE ROUGH TPS SURFACES TO BE
STAMPED/STENCILED WITH 180 GRIT OR FINER ABRASIVE PAPER.
DRY WIPE/VACUUM. USE CARE TO ENSURE MINIMUM TPS THICKNESS

IS MAINTAINED. (4501-14B-03)
3‘_',6Q$ | **WARNING** ABRADING OPERATION - EYE INJURY HAZARD
(%%%) . (PERSONAL PROTECTIVE EQUIPMENT MANDATORY)  (SWPHO032-2)
133 : \ .
- Jé{ ' 0016 MARK SOFI ANOMALIES THAT ARE STILL VISIBLE AND HAVE BEEN
QCBC ) DETERMINED TO BE ACCEPTABLE PER ENG DWG 80900000010 USING
' OC STAMP AND BLACK INK, AS APPROPRIATE. (ORG/05-13-1)
357 | N/A IF NOT MARKING ANOMALIES. .
R62688,
il 0020 (4501-14H-03) MARK THE SOFI IN THE AREA AS DIRECTED BY
. SHOP - . . DRAWING OR DISPOSITION USING LUMOCOLOR MARKER.
(4501-14H-02) . . - . (4501-14H-03)

------ 0021 INSPECT TO ENSURE MARKING IS LEGIBLE AND MARKING IS
QCBC  COMPLETE AND ACCEPTABLE. (QRG/05-15-1)



’ ‘ : MANUFACTURING PROCESS PLAN

PLNG. CHG. LEVEL: 1 , ‘ . PART NUMBER: RAM-4501-016

RECORD OF REVISIONS

NO. DCN _AUTHORITY _DATE ME/QE/PIE/QIE DESCRIPTION OF CHANGE

NEW PLNG 09/19/94 (ME)H. GEORGE CREATED NEW AS A>SUBSET OF
4501 FOR TPS.

09/20/94 (QAE)F.GUTIERREZ REVIEWED TO LATEST EMD
’ REQUIREMENTS.
09/26/94 (QIE) D. LANDER NO INPUT.
1 01/26/95 (QAE)F.GUTIERREZ REVISED NOTE AFTER QC STEP
0006.

01/26/95 (QIE) D. LANDER NO CHANGE.
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ITEM INITIATION DATA
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2.09,7.///84-/3. 029 . . 10obal32.72400 | o
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CULAWTE T o

JEEEETD. G HR SO (1) | DATE J-as296 () ‘ - v ,
\l;lomw ®[po. o, @| Thermal Protection Systems Test Report

ESCRIPTION/PART NO./VENDOR [ LoT NO. (19)] TES (27
N 74600 € 097:118413-0F10P2, TEST RESULTS .
N kN 3T ‘ COMP A (18) :
3 9t o0 . _ Does meet |Does not meet
¢ s oo 37 (O] ~ye
" 50 COMP B CHEMICAL =
Step ©O9 18
| ¥ MFG DATE (8| MECHANICAL | L~
Le e ! INFORMATION ONLY
6)[SPEC NO. (7)) : . 2t
FAOM: 3 5.2 - 5451 (3) _ SAMPLIE SSEZN TSTO e SAMPLE MACHINED BY —F"7L—— DIGITAL BALANCE No./V (
N -
QUANTITY RECD ) P Lo | SAMPLE BONDED BY A w wg{/fé ” pAL DUE
SUBMITIEPBY, J  (10EXTo Lo (T STAMR3S )“2) BUTTON BONDED BY 2l orra ot FesT No, 3' °003¥s
RAP DATE /- z_r;.fz. (13 5oND TENSION TEST BY, ' 382688’ CALDUE 3-%€-9¢
REMARKS (14 REMARKS s i ) -257L @
P)-vj ful{ /nfﬂéﬁzlg.‘? . g
o Fo g = i
Fanl uss ===V V- 2 _(30)
o Hr cure 12/aafas [SlOH- ) -25°% PPROVED
CHEMICAL TESTS RESULTS (20)| REQUIREMENTS (2
MIXED COMPONENTS TEST (19) COMP A| COMP B| COMP A | COMP B
RESULTS | RQMTS |AMINE EQ
CREAM TIME . . FREON CONTENT
DENSITY (FREE FOAM) } HYDROXYL NO.
GEL TIME ‘ PHOSPHORUS CONTENT
A VHARDNESS REFRACTIVE INDEX
SPECIFIC GRAVITY
~ |viscosITy
. _.CKFREE WATER CONTENT ¥
WT/GAL . ACID NO.
MECHANICAL TEST ' i
DENSITY (SPRAYED) AND/OR COMPRESSIVE STRENGTH (22)
SPECIMEN | LENGTH |WIDTH | AREA |THICK [VOLUME | WEIGHT | LOAD |DENSITY | PSI |REQD | HARDNES
TENSILE OR LAP SHEAR STRENGTH AND/OR ELONGATION (23) ' FAILURE MODE 2%
SPECIMEN | AREA | LOAD | PSI ELONGATION REQD %ADH %COH | %K/L | NO.OFK/L
L ,/_7." ] 35-/ 30 PST /22

- [TEST COMMENTS ~ (25)

WD oz ) 7&

\ﬁ Tt - ® -

/ gz 2o £Z LAB TEST ENGINEER

(26)
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<2

SOBNO. 9 5L, (1 ~35- (2) . .

; Pmogﬁo{v% ke g)o r{;.é.)h!ot.)éTE : -_; e @| Thermal Pnotectlon Systems Test Repor!
DESCRIPTION/PART NO./VENDOR )| LoT NO. (15| TEST RESULTS @
™ le 377(00.0 - goTNIHIKT! 3_’ o;LqOP - COMP A (18) Does meet |Does not meel

;(»\r Po002392LD - COMPB (17) CHEMICAL
step 35 MFG DATE (18) MECHANICAL
- INFORMATION ONLY
FROMp,¢3 St g ECNO- 1S3 5 M SAMPLE MACHINED BY DIGITAL BALANCE NO. é;é 2(2
QUANTITY RECD (B)]NO. SAMRLES SENTTO LAR O sampLE BONDED BY : A ﬁ//ﬁf}/épu DUE
{SUBMITTEDBY ) (19X g 05" ") STAM@}UZ) suTToN BoNDED BY 282/ T TGP uLL TEST NO. STo0085
RAP DATE / -2.5-5£""%) BoND TENSION TEST BY, 1-25-96  CALDUE 3-24"
; (14) = 2
REMARKS P'v‘ 3 @U ” < 1}5%2325 ',j/ss"f | /—25—7,4: (
on © Ttan /%ifs’: m ’gm
s e core 1alaafas  1slomes | _\E/L2TE
CHEMICAL TESTS RESULTS (29| REQUIREMENTS (2
MIXED COMPONENTS TEST - (19) COMP A| COMPB| COMP A | COMP B
RESULTS | RQMTS |AMINE EQ
CREAM TIME FREON CONTENT
DENSITY (FREE FOAM) HYDROXYL NO.
GEL TIME PHOSPHORUS CONTENT
HARDNESS REFRACTIVE INDEX
|POT LIFE SPECIFIC GRAVITY
3E LIFE VISCOSITY
" CKFREE WATER CONTENT ¢
WT/GAL ACID NO.
MECHANICAL TEST
DENSITY (SPRAYED) AND/OR COMPRESSIVE STRENGTH (22)
SPECIMEN | LENGTH |WIDTH |AREA |THICK |[VOLUME | WEIGHT | LOAD |DENSITY | PSI |REQD | HARDNES:
TENSILE OR LAP SHEAR STRENGTH AND/OR ELONGATION (23) FAILURE MODE 34
SPECIMEN | AREA | LOAD | PsI ELONGATION | REQD %ADH %COH | %K/L | NO.OFKL
Sta L i 3.2 ‘ 3D.P5Z oD
Feedlng Opentad 17 Y A 20 pST Y12V
+Y aet mgg’ K 3.9 300 Y
L o Flance| !’ 371 o PST /00
LY Fod Flame] 17 3,9 3oPsZ 00
| TEST COMMENTS  (25) T ,
NCD* peonssiz ‘ o
\ 1‘7&5/;7 #deD , /- Z{’ o
m&ﬂ/ﬁf// = .Z (26)

fa¢e 122

LAB TEST ENGINEER -

MAF/MMA 7.127 114\



MANUFACTURING PROCESS PLAN

1

“PLNG. CHG. LEVEL: 1 PART NUMBER: RAM-3004-011

RECORD OF REVISIONS

NO. DCN _AUTHORITY DATE ME/QE/PIE/QIE DESCRIPTION OF CHANGE
NEV PLN. CHG. 03/08/854 ROSEANN A. GRAY INITIAL RELEASE IN EMD FORMAT,

INCLUDES PHAS= III AUDIT.

03/21/%4 (QAE) K. MADDOX REVIEWED RAM.
03/28/9%4 (QIE)D. LANDER NO INPUT.
QAEPLNGCHG 05/30/94 (QAE) K. MADDOX REVISED PRIMER CALLOUT ON STEP

020, ADDED (G) TO STEPS 0046
AND 0056. REF M=R 1683/61.

10/03/34 (QIZ) D. LANDER "NO INPUT.

-~




MANUFACTU'RING PROCESS PLAN (PHASE III FIRST BUILD)

PLNG. CHG. LEVEL: NEW " PART NUMBER: RAM-1518-014
MFG. ENGR: -JOHN COLEMAN DATE: 04/05/94 ~ PART NUMBER: RAM-1518-014
Q.C. ENGR: V. MORALES DATE: 05/16//94 PLNG. CHG. LEVEL: NEW

PART NAME: PDL POUR, PLUG PULL & SLA VENT

NOTES:
ATTACHMENTS :
xcp no AP)58 12 1TEM NO. ONE
ATTACHMENT NO. |~ G wep No.gﬁ fZZ/ﬁ’ﬂS—&Z?
LIST NUMBER 32%&9
NOTE: THE SYMBOL (G) ANNOTATED BY ANY STEP IN THIS DOCUMENT
REPRESENTS THE POSSIBILITY OF A GOVERNMENT MANDATORY
INSPECTION POINT (GMIP).
STEP NUMBER BUYOFF DATA RECORDING
?- }'_q 4
: R 8
005 8268
SHOP
' 7 )
/j’
006 ‘E§§l3
: OCBC
3_S-7¢
RB268 :
0010 i SIZE AND LOCATION |
SHOP ‘ . . ' .
PO\:\G—, S i;dwu_n Q‘LS )‘-‘r Ig- 3,0’(3-0"’ [

fov-gl S BQ_}Q;«,\ Q.’l;j ")‘d—fé 'J.OX?.b)

::\ ) K . /5/4& : ‘ ’ '
' 0011 S ‘3 ‘ " RECORD REV. LEVEL ’HV

0015

PAGE 1 OF 10



MANUFACTURING PROCESS PLAN (PHASE III FIRST BUILD)

PLNG. CHG. LEVEL: NEW a PART NUMBER: RAM-1518-014

- o PART NUMBER: RAM-1518-013

STEP NUMBER =  BUYOFF - DATA RECORDING
3-5-9&
R82683
0020  =--=--- SIZE AND LOCATION
SHOP

Prcl S Bdwwn BL Iyeys 30x30x18D
Pocel S Bebuesn AL Is#)L £0X50X10D

a6
0021 3’6 RECORD REV. LEVEL ﬁ V

QCBC

0025 @p’é‘ﬁ’gﬁw

SHOPNC

@Mﬂﬂ%

SHOPNC ) -

0 0 31 | ijlgé

QCBC
. 3-5-9¢
0035
SHOPNC
3-5-96

(@

SHOPNC
. 3.g.qc-

0045 .'R82588'

SHOPNC
:v?~5-?(7
‘ E@m&m)

" SHOPNC

0030

0040

. .0050

PAGE 2 OF 10



MANUFACTURING PROCESS PLAN

(PHASE III FIRST BUILD)

PLNG. CHG. LEVEL: NEW PART NUMBER RAM- 1518 014

; ' PART NUMBER: RAM-1518-013

STEP NUMBER BUYOFF DATA RECORDING
3-S-7L( _
0055 RESTN LAB. NO 956770 EXP. DATE g-£- 7(
' SHOP
CATALYST LaB. NO.9S&T770 EXP DATE 3~f— 9¢
3-§-9¢ ‘
0060 >~
SHOPNC
: MIX #1 MIX RATIO RESIN ___ 12 o, caTaLyst _[0OO0 ¢
MIX COMPLETE: DATE 3-5-9( TIME _ O 9 207}/ 5.
EXPIRATION TIME _I030 {-J.
MIX #2 MIX RATIO RESIN CATALYST
MIX COMPLETE: DATE { TIME
EXPIRATION TIME __
MIX #3 MIX RATIO RESIN CATALYST
MIX COMPLETE: DATE TIME
EXPIRATION TIME \
2
HUMIDITY READING IN MIX ENVIRONMENT '-1;7 o
TEMPERATURE IN MIX ENVIRONMENT 22 -
J-s-5¢
0065 L~
SHOP
3-S-9¢
0070 RECORD THE FOLLOWING:
SHOP MIX 1 _ , .
. ADH. APPLICATION COMPLETE DATE _3 -9 -
ADH. APPLICATION COMPLETE TIME G35 H-r.
MIX 2
ADH. APPLICATION COMPLETE
ADH. APPLICATION COMPLETE
MIX -3
ADH. APPLICATION COMPLETE
, ADH. APPLICATION COMPLETE
2-5-9% ‘ ' -
0075 i
SHOP

PAGE 3 OF 10



MANUFACTURING PROCESS PLAN (PHASE III FIRST BUILD)

AN L L L e e

PLNG. CHG. LEVEL: NEW “PART NUMBER: RAM-1518-014

- : PART NUMBER: RAM-1518-013

STEP NUMBER BUYOFF DATA RECORDING
3%5%7‘ . .
R8268 o ) _ .
o080 - wav 1aB. NOo. IS G167 Exp. DATE Yy-r1-9¢

SHOP, wg" LAB. NO. 915 G767 EXP. DATE__“I-[- 96
32S-g,

R32688

SHOPNC
3ﬁ$~9‘

| '

0080

0085

SHOP

0091 ’;"}A

QCBC
3= 5.

R82588
0085 '

'SHOP RECORD DENSITY 7
Mrx TIME /120 Neg paTE _ 2-29-9 C

0086 .3,5,7} .

QCPC
) 5.9
0100 NZﬁj,

SHOP coMp. “A" comMP. "B"
LAB NO. -
. MATERIAL EXP. DATE

10 DAY EXP. DATE

@ v {;43/5’,‘%&

SHOPNC

0106 ‘Mé j’; %&

QCPC
4

‘Dlloo___z_ ﬁ’

\

0105

PAGE 4 OF.10



MANUFACTURING PROCESS PLAN (PHASE III FIRST BUILD)

AN L A, L N e e

PLNG. CHG. LEVEL: NEW . PART NUMBER: RAM-1518-014

PART NUMBER: RAM-1518-013

STEP NUMBER BUYOFF DATA RECORDING

v

“

)
~
o

0115
SHOPNC
3-S~7¢
2668

@

RECORD: WORK AREA TEMP. 12
SHOPNC HUMIDITY _ HX “/@
SUBSTRATE TEMP. QL

0120

3

\-Q
I
9

)

~

0125

0130 | RB2688 RECORD: DATE. 3 - S-96
SHOP recorp TIME_/OOO Hery.

~.
'
“©
)
9
[N

0135

o £
ol [&
5| (8
al\&

w
v
1

-
[

0140

@

w
\
%)
|
-0
o~

0145

0146

o) w | 5%
(o]
g . g '§ |
a v Yo
s .
\
N
A

0150

.' | o

0155 P , RECORD: SUBSTRATE TEMP. 13
:  SHOPNC . '~ WORK AREA TEMP. .a73 SR
' : ' gomIpITY 44 °/o '

RECORD: DATE. 3-3-9C tomg_ (229 Nc €

0160

PAGE 5 OF 10



MANUFACTURING PROCESS PLAN

PLNG. CHG. LEVEL: NEW

STEP NUMBER

BUYOFF

(PHASE III FIRST BUILD)

PART NUMBER: RAM-1518-014

PART NUMBER: RAM-1518-013

DATA RECORDING

¥
——J 9
Re2683 ,‘
SHOPNC
?\f

SHOPNC

S «:cc;

0175

0165

0170
5;7&”

SHOP

-

SHOP

QCPC

>3’5ﬁ?1’

QCBC

',{ﬂ" |

QCBC

0180

0181

0182

0183

9550 [ 3.5°7¢

SHOPNC

0150 @/Vzlﬁ3 {ﬂ’

SHOPNC

- 0185.

HUMIDITY.

RECORD: WORK AREA TEMP.

SUBSTRATE

[ :j.., /‘7&
0195 i /\/(ﬂ 519

" SHOP 4}

g

ozooN A 3

SHOPNC

PAGE 6 OF 10

RECORED DATE

TEMP.

TIME




MANUFACTURING PROCESS PLAN (PHASE III FIRST BUILD)

PLNG. CHG. LEVEL: NEW ' PART NUMBER: RAM-1518-014

) ' PART NUMBER: RAM-1518-013

STEP NUMBER BUYOFF DATA RECORDING

0205 _
SHOPNC
0210
SHOP
0211
QCBC
0215 RECORD: WORK AREA TEMP.
- SHOPNC HUMIDITY.
' UBSTRATE TEMP.
0220 - REOQORD: DATE
SHOP RECGRD TIME
0225
SHOPNC
0230 o '
SHOPNC
0235 _
SHOP
0240
SHOP
0241 .
o . QCPC
0242
QCBC

PAGE 7 OF 10



MANUFACTURING PROCESS PLAN (PHASE III FIRST BUILD)

PLNG. CHG. LEVEL: NEW i PART NUMBER: RAM-1518-014

PART NUMBER: RAM-1518-013

STEP NUMBER BUYOFF DATA RECORDING

0243 o
QCBC

0245
SHOPNC
0250
SHOP
0255 RECORD: SUBSTRATE TEMP.
SHOP WORK AREA TEMP.
RELRTIVE HUMIDITY.
TOOI\ INSTALLATION TIME COMPLETE
 SHOP
0260 RECORD: \ DATE TIME
SHOP /\/ . .
0265
SHOPNC
0270
SHOPNC
0275
SHOP
0280
SHOP
0281 .
oCPe

'PAGE 8 OF 10



MANUFACTURING PROCESS PLAN (PHASE‘III FIRST BUILD)

PLNG. CHG. LEVEL: NEW . PART NUMBER: RAM°1518-614

PART NUMBER: RAM-1518-013

STEP NUMBER  BUYOFF DATA RECORDING

0282

QCBC
0283

QCBC
0285

~ SHOPNC
0230 ’ RECORD: WORK AREA TEMP.._

SHOPNC : HUMIDITY.

tb} SUBSTﬁkTE TEMP.

0295
SHOP
0300 RECORD: DATE
SHOP RECORD TIME \
\
\
‘ 0305
SHOPNC
0310
SHOP
0315
SHOP
0316 .
g OCBC
0320
SHOPNC

PAGE 9 OF 10
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MANUFACTURING PROCESS PLAN (PHASE III FIRST BUILD)

PLNG. CHG. LEVEL: NEW PART NUMBER: RAM-1518-014

PART NUMBER: RAM-1518-013

STEP NUMBER BUYOFF : DATA RECORDING
0325 RECORD: SUBSTRATE TEMP.
SHOPNC WORK AREA TEMP.

RELATIVE HUMIDITY.

! 0330 X RECORD: DATE TIME

-~

SHOP \\
0335 \\
SHOPNC

P \

0340 - \\

SHOPNC
0345 v f\)

SHOP -
0350

SHOP
0351 §

ocpC
0352 i

0CBC
0353 v -

QCBC




T MANUFACTURING PROCESS PLAN

PLNG. CHG. LEVEL: 1 ) PART NUMBER: RAM-4501-016
MFG. ENGR: GEORGE DATE: 09/189/94 MPP TYPE: RAM

Q.A. ENGR:F.GUTIERREZ DATE: 01/26/85 EFFECTIVITY: N/A

PART NAME: RAM-4501-016 ENGR. CHG. LEVEL: N/A

SERIALIZED ITEM: NO
NOTES: THIS RAM IS FOR MARKING WITH PEN ON SCID ITEM: NO
TPS OR QC ACCEPTANCE STAMPS ON TPS ONLY. CONTROL POINT: (ALL)
' SAFETY HAZARDS INVOLVED: NO

LEVEL 1 GRAPHICS REQUIRED: NO
SEQUENCE CRITICAL STEPS - NO

: INDEX DATA
LIST OF SUPPORT DOCUMENTS
GENERAL NOTES/SAFETY WARNINGS/CAUTIONS
OPERATIONS SHEETS
RECORD OF REVISIONS

THIS REWORK ATTACHMENT CAN BE USED WITH A NON-CONFORMANCE DOCUMENT (NCD)
AND/OR AN IN-PROCESS REWORK AUTHORIZATION SHEET (IPRAS). RECORD (AS

APPLICABLE) : 4
IPRAS NUMBER A/ﬂ/j S/ ITEM NUMBER____(ONE
ATTACHMENT NUMBﬁR /-7 MPP NUMBER /%7 7///59‘{3—027

ORDER NUMBER _ (3 /77éﬁp

LIST OF SUPPORT DOCUMENTS

NOTES:
DOCUMENT NUMBER REV. LEVEL DESCRIPTION
P4501-14B , : 30SEPS94 SURFACE PREPARATION

P4501-14H . : 11JULS4 MARKING FOAM SURFACES






MAJOR WAIVERS

MMC-ET-226

MMC-ET-229










S@ 3944 BLBS pvS SBZ - S£:8T 35, 12 Acu
: Enclosure (1) to: S$6MO-0421
DEVIAT!'CN APPROVAL REQUEST SHEET 1 OF L
1. rCR: : : : .
f DEVIATION O SUMMARY OF MINOR NONCONFORMANCES
~AR0M CONTRACTOR: . 3. CONTRACT NUHBER:V & AEQUEBT MUMEER: -
y i ' — MMC-ET-226
Lockheed Martin NA8S8-36200 _ (PCIN 082871
8. NOMEMCLATURG:. —|8. NUMBER: 7. REYBCN: 3 CATE
LH2 Tank Proof Test | 80914002018 5/14/%¢
. NONCONFORMANCE: 10. MRB ACTION NO: 11. SERIAL NUMBER(8): 12. LOT ¥UMBER: 13. OCANTITY:
& mnor [ masom | N/A ET - 89 | ~°7°° 1
2. SUPPLIER OR BUBCONTRACTOR (GIVE NAME ANO ADCRESS):
L3MsSS
18. SPEOIFIED RéDUIHEHENTl' 16. DESCRIPTION OF DEPARTURE FROM REQUIREMENTS:
The Space Shuttle ET Flight Acceptance The time the tank (ET-83) will
Requirements, MMC-ET-TM04k-B, para. be held at Zull prcof pressure

2.3.1.2, specifies that for the LH2 Tank|will exceed 45 minutes; the tine
Structural Integrity Test there shall befto apply loads at full procof :
no rupture when pressurized and loaded pressure will exceed 30 ainutes
per DWG 80914002018. (See Page 2). and the cumulative time of this
- tank above €0% prcoi pressure
may exceed 130 minutes :
requirement. ‘

e ——————————— i ————————
17. REASON FOR REQUEST ANDYOR CORRECTIVE ACTION TAKEN:

Auproval of this waiver will yermlt the usage of ET-39 LH2 Tank =: ke
‘proof tested to verify facility operations.

18, REMARKS:

(See Page 2).

19. CCNTRACTOR CERTIFICATION:  THE CONTRACTOR HEREBY CERTIFIES THAT THE ABOVE DESCRIBED DEVIATION 18 A DEPAATURE FROM
THE CONTRACTOR REQUIREMENTS IN THE QUANTITIES ANC/OR CONDITIONS A8 STATET A30VE.

D CO8T ADJUSTMENT (EXPLAIN)
[ nocostaousment Director, Contracts
TITLE QIONATURE OF AL

3 GOVERNWENT QUALITY ABSURANCE AEFRESENTATIVE COMMENTS:

Senjoe S+ A R(o, CT Qlwl | )%

TITLE $1GMaTURK OF AUTHORIZED AcracsenTaTIVE a‘fl
21. M8FC REVIEW:

ORQANZATION SYNMBOL REPREBENTATIVE - CONCURRENCE NON-CONCURRENCE . OATE
D3y A g orﬁ A - I s/3,75¢
| EE 31 , ‘%ﬁf\m«pﬂ& b ‘ v - 21550
cRI0 | mp el . e e _lefer]ie

2. CONTRAOTING OF FICZR'S REPREBENTAYVE OR OTHER DULY 2. CONTﬁAGTNG OFFICER:

CELEGATED AUTHORITY: ) f APPACVED
[ osarprovaL irecommenen) % DISAPPROVED
E APPROVAL (RECOMMENDED) geabex) BUBJECT TO CONDITIONS STATED ON MBFC FORM -1.

(WITHOUT) PRICE ADJUSTMENT. ’

U el | (\% (RN e

) /7 ewanatume DATE A Al! 2 1ONATURE DATE |




56" 398d BLES PSS SB2 ' Ov:0T SE. 12 ALk

DEVIATION APPROVAL REQUEST

| | _ CONTINUATION SHEET SHEET 2 OF.2.
T, FAOM (CONTRACTOR) _ | 2 CONTRADT NO. ' 3. REQUERT N M’MC'—E'I—ZZG
Lockheed Martin NASE-:36200 (PCIN 082971)

BLOCK 15 (Continued)

Drawing 80914002018 specifies that full proof pressure testing
shall not exceed 45 minutes and load case testing at 100% proof
pressure shall not exceed 30 minutes. The cumulative time that
any tank may be pressurized above 60% of full procf pressure
shall not exceed 150 minutes.

BLOCK 18 (Continued)

Bagkground

The first time ET 89 was proof tested there were timing
violations caused by hydraulic system controls r.oct able to ramp
up the loads at 1% per second. Actual ramp rate was at 0.25% per
second. '

The re-proof integrity test for ET 83 will have the same ramp
rate at 0.25% pers second. '

Add Notas follows:

Notes:

The proof test activity will be conducted in accordance with the
requirements of engineering drawing 80914002018 with the
axception of the Qeviations described herein.

The depressurization ramp rate will be in accorcance with ncrmal
practice.




208" 3949d @LBS S sBc ) : L£:@T S50 T2 /=)

MARSHALL SPACR FLIGET CENTER
CONFPIGURATIOR CONTROL BOARD DIRECTIVZ

. CCBD NO: 2. CONFIGURATION CONTROL BOARD: . 3. DATE:
'£r3-00- 9‘3/2 - \5'_;2[ C}(a
EXTERNAL TANK - LEVEL IO

. CHANGE NO: . 3. PAGE:

DAR MMC-ET-22p 10F 1

. PROGRAM CONTROL NO: 7. RESPONS1BLE INDIVIDUAL/ORGANIZATION

082371 - | M.A. Pesain/EE31
8. CHANGE TITLA: . 9. DOCUMENTS AFFECTED (SPECs, ICDs. atc.):

LH2 TANK PROOF TEST
N/a

. EFFECTIVITN:
ET89

_X_HARDWARE _X_DOCUMENTATLON

1. CHANGE C18POAL JON N(Z):
This CCBD constitutes Technical Manager approval and Contracting Officer
direction to implement DAR MMC-ET-226 as tranamitted by Contractor's Lattar

MO-0421 dated Hay 17, 1996, as written.

12. CCB MEMBERS CONCUR  [CCB MEMBERS CONCUR  |13. CCB APPROVALS , _
‘ - YES | Ho | : v YES | Ko ’1 %/
- - T n ] R . . . (Ve v’ ~r
M. Pessin/EE31 N : A
. : : - oipct lanqggr )

'J. Adams/SA34

Smiles/CR70 . | - | g;‘/nﬂ(‘, 2 -

acting Officer:

\%4

sl

Woods /GP4 3

- - - lomemn










CAUG 1S "96 16:@5 FR CONTRACTS-MAF Se4 257 @e1S TO MMMSS/MSFC P.04/85

DEVIATION APPROVAL REQUEST SHEET 1 OF 2

"™ @ peviATION [J SUMMARY OF MINOR NONCONFORMANCES
TTAou BNTRACTOR: , 3, CONTRACT NUMBRR: . RESURST NUMBER

Lockheed Martin , RAS8-36200 (ng'gggg.ffj
& ROWENCLATURE! . NUMRdA: B /N 7. RO 5. DATe:

LE2 Tank Procf Test ‘ 80914002018 | 08/15/39%
8. NONCONFORMANCE: 10, KRR ACTION NC; 11. BERIAL NUMBRR(S): 12, LOT NUMBER: 13, QUANTITVI

K mnor [ Masor | N/A ET-89 | -~--—- A 1

e 57 FLER OR SUGCONTRACTOR [GIVE NAM@ AND ACOREZ3)!
LMMSS

15, SPECIPRO REQUIREMENTS: 16. OGRCRIPTION Of DEPARTURR SROM AGOUIREMENTH

The Space Shuttle ET Flight Acceptance The time the tank (ET-89) will
Regquirements, MMC-ET-TM04k-B, para. be held at full proof pressure
2.3.1.2, specifies that for the LH2 Tank|will exceed 45 minutes; the time
Structural Integrity Test there shall be|to apply loads at full proof
no rupture when pressurized and loaded |pressure will exceed 30 minutes
per DWG 80914002018. and the cumulative time of this
tank above 60% proof pressure
will exceed 150 minutes
requirement.

17. REASON FOR REOURST ANDXOR CORRECTIVE ACTION TAKEN:

Approval'ofAthis wailver will permit thé re-proof test of ET-89 LH2
Tank, at a reduced ramp rate of 0.25% per sacond, thereby exceeding

the time constraint per drawing 80914002018.

18, AEMARKS!

(See Page 2).

e —————————————————— e ——————————
16. CONTRACTOR CERTIFIOATION:  THG CONTRACTOR HEAEBY CERTIFIES THAT TG ASOVE DEBCRIGEO DEVIATION 18 A DEPARTURE FROM
THE CONTRACTOR REOUIREMENTS IN THE CUANTITIES ANO/OR CONDITIONS AS BTATEQ ABOVE.

O COST ADJUSTMENT (EXFLAIN) ‘
[ vocostaomsm™ent  pirector, Contracts e \ 5 ‘*’/7‘
TITLR IORATVRE AUTHORIIID REPRISENTaTIVE sarg

2. GOVERNMGNT QUALITY ASBURANCE RGPRGILNTATIVE COMMENTS;

UAsA SMA S CT Ryl ' X/’{/j_é

) TITLE RIGMATURE OF AUTWORIIED ATPRCOCNTATIVE
21, MIFC RAVIAW: o '

ORQGANZATION $YNBOL REPREBENTATIVE /' / CONCURRENCE NON-CONCURRENCE / DATE,
=& 3¢ My R v (16 /3¢
cRk20 .. Tl v Z

2. CONTRAOTING OF : ACBENTATVE qr.\ OTHER DULY 2. CONTRACTING OFFICER;

. DELEOATED AUTHORITY: . , S APPROVED
'DISAPPROVED
[ aussent To comomons sTATED ON MSFC FORM _

sianaYuel

(76

aaAre

slgNaTVARR

MSEC . FORM 047 (REV. May 1963) 0 ORIGINAL

o e it tm i s w AVAR Lim A ACCTT fR=T_AT_ON




S8 "395d @L8S vPS sac UsSikhk DD DF LA

AUG 15 '96 16:86 FR CONTRACTS-IMAF 5S4 257 9815 TO MIISS/MEFC P.05/05
"DEVIATION APPROVAL REQUEST
) CONTINUATION SHEET ' SHEET 2 OF 2
T FROR TCON TRECTONT ZCORTIOCT 1L X MMC-ET-
Lockhead Martin NAS8-36200 (PCIN 082971)

BLOCK 15 (Continued)

Drawing 80914002018 specifies that full proof pressure testing
shall not exceed 45 minutes and load case testing at 100% proof
pressure shall not axceed 30 minutes, The cumulative time that
any tank may be prassurized above 60% of full proof prassure

shall not exceed 150 minutes.

BLOCK 18 (Continued)

The previous Proof Integrity Tests for ET-89 had timing

violations caused by hydraulic system controls not able to ramp
up in pressure at 1.0% per second. RActual ramp rate was at 0.25%

per second.

The Re-proof Integrity Test for ET-89 will have a test ramp rate
set at 0.25% per second rather than utilizing the 1.0% rate and
test will be performed in manual mode in order to achieve the
requirements of the engineering test plan and to allow hydraulic
system to achieve test load criteria. v

Reducing the ramp rate to 0.25% will rasult in exceeding the time
constralnt for proof test.

(

Notes:

The proof test activity will be conducted in accordance with the
requirements of enginearing drawing 80914002018 with the
exception of the deviations described harein.

The depressurization ramp rate will be in accordance with normal
practice.

° ORIGINAL

*¥ TOTAL PAGE.BS *x



cw 3Jovg [ ST R g e R

MARSHALL SPACE FLIGHT CENTER .

COHTIGURAIION CONTROL BOARD DIRECTIVE

1. CCBD NC: 6. CONFIQURATION CONTROL BOARD: } . 3. DATE:
E£T3-00- 3\3 [ —
9 EXTERNAL TANK — LEVEL III 8- G 9(0
L CHANGE No: » 1. PAGE:
DAR MMC-ET-229 1 OF 1
6. PROGRAM CONTROL NC: 7. RESPONSIBLE INDIVIDUAL/OR GANIZATICN:
082971 - M. A. Pessin/EEBl%

8 CHANGE TITLE: 9. DOCUMENTS AFFECTED (SPECs, ICDs, wc.):

PROOF TEST REQUIREMENTS FORLH2 TANK N/A

10. BFFEGTVTTY .

. ET89 _X_HARDWARE _X__DOCUMENTATION
1. CHANOB D1SPOSITION/ACTIONS(S):

This CCBD constitutes Technical Manager approval and Contracting Officer direction to implement

'DAR MMC-ET-229 as transmitted by Contractor’s Letter 96MO-0651 dated August 15, 1996, as

wntnen '

- ya
12 CCB MEMBERS CONCUR |CCB MEMBERS ' conar | 11 ccs AP?ROVALS L
NO YES :
' '. M. Pessin/EE31 - - ’ N - - >. Projoct nger " 6/’

I Adamg/SA34  (

M. Smileg/CR70
| R Woody/GP43
R, Crumbley/EE31 | ¥/

) 47 7/4 (%

\ Ef%;%ﬁ




SECTION IV

THIS SECTION CONTAINS THE FOLLOWING:
CERTIFICATE OF CONFIGURATION

" SERIALIZATION LIST (LRU ONLY)

HARDWARE READINESS STATEMENT









CERTIFICATE OF CONFIGURATION




LOCKHEED MARTIN/
- MANNED SPACE SYSTEMS

CERTIFICATION OF CONFIGURATION

For the End Item Acceptance Data Package

June 27, 1997

This Certification of Configuration identifies completeness of the AS DESIGNED; AS
PLANNED and AS BUILT configuration of this EXTERNAL TANK and its OFFSITE
HARDWARE and verifies that all applicable changes have been incorporated,
manufactured and accepted at the time of DD250.

Any Post DD250 Modification work will be separately authorized for this end item.

End ltem Title: EXTERNAL TANK (E I -89/LWT-82)
El Serial Number: 0000082

ETAS-DELIVERED ET OFFSITE INSTSALLATION

El Part Number: 80901010000-109 80901019000-009
Revision Level: FM : ' CG ,
e - | by SV
W, VY p
Manned Space'Syétems Manned Space Systemg’/
Configuration & Data Management Product Assurance Cogfiguration Systems
AS-DESIGNED & AS-PLANNED AS-BUILT
Note: .

Upon Completion of Launch Site Installations, the As-Delivered External Tank
becomes 80901000000-270 DCN_DC
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HARDWARE READINESS STATEMENT




HARDWARE PRE-SHIPMENT REVIEW

READINESS STATEMENT
EXTERNAL TANK PROJECT
ELEMENT SERIAL NUMBER
External Tank ET-89 0000082
PRE-SHIPMENT READINESS STATEMENT:  Supersedes Statement signed at DD250. EXCEPTIONS
This statement certifies satisfactory acceptance checkout completion, configuration inspection CONTRACTOR NASA

baseline, execution of formal DD 1149/DD 250 and readiness for delivery to the using site. The
contractor/NASA certification is limited to the contractual/organizational obligation.

REQUIREMENT CODES;

a) An acceptance review or equivalent has been satisfactorily completed and a DD 250 or DD 1149 None None
executed at the point of first acceptance.

b) Each departure from specifications and drawings has been approved by the Material Review Board None None
or by contractual waiver.

c) Acceptance checkout has been successfully completed in accordance with the specified None None
Requirements Documents. :

d) All acceptance checkout discrepancies have been resolved, and associated retesting completed. None ‘None
e) All failures of hardware have been resolved and corrective action implemented or approved.. None None
f) A Configuration Inspection (CI) has been satisfactorily completed. None " None
g) All unplanned/deferred work is defined in the Acceptance Data Package, and is accepted for None None

transfer to the using site, and any impacts to processing have been identified.

h) All residual hazards have been identified and approved by NASA. None None
i) Functional GFE has been installed and accepted. None None
I) There are no open key issues affecting this element (or segment thereof). . ‘None None

k) This element (or segment thereof) is ready for transfer to the using site. None - ) None

This External Tank is hereby certified and ready for Shipment to the Launch

Site contingent up exceptions noted herein.
: ) 7/7/677 / [(\ (.X J»\ Z&Date: 7/7/;7
Terry L. , ; rker V. Counts ’ - o
. Vice President, ET Project )

Matiager, ET Project
Lockheed Martin Manned Space Systems

NASA/MSFC

Robert B. Sieck -
Director, Space Shuttle Operations
NASA.KSC ‘




‘"HARDWARE ACCEPTANCE REVIEW

READINESS STATEMENT
EXTERNAL TANK PROJECT

ELEMENT ’ SERIAL NUMBER

External Tank ET-89 0000082

DD250/DD1149 HARDWARE ACCEPTANCE READINESS STATEMENT: EXCEPTIONS

This readiness statement certifies satisfactory acceptance checkout completion; configuration
| inspection baseline; execution of formal DD250/DD1149 and readiness for delivery to the using site. CONTRACTOR NASA

Ul DES:

a) Each departure from specifications and drawings has been approved by the Material Review Board None None
or by contractual waiver.

b) Acceptance checkout has been successfully completed in accordance with the specified - None None
Requirements Documents. -

c) All acceptance checkout disdrepancles have been resolved, and associated retesting completed. None None
d) Al failures of hardware have been resolved and corrective action implemented or approved. None None
e) A Configuration Inspection (Cl) has been satisfactorily completed. ‘ None None

f All unplannedldeferred work Is defined in the Acceptance Data Package, and is accepted for None None
transfer to the using site, and any impacts to processing have been identified.

'g) All residual hazards have been identified and approved by NASA. None None
h) Functional GFE has been installed and accepted. None None
i) There are no open key issues affecting this element (or segment thereof). None None

This External Tank is hereby certified and ready for DD250 Delivery and Shipment
to the Launch Site contingent upon any exceptions noted herein.

ﬁﬁt ¢/2¢ /77 %mé/(&@m 0/9/57

Terry [ Hibbard rker . Counts
Vice President, ET Project - . er, ET Project
Lockheed Martin Manned Space Systems 4 MSFC



SECTION V
This Section contains the following:
‘Calibration Data Log sheets that identifies the following:

PART NUMBER

PART NAME

SERIAL NUMBER/LOT NUMBER

INSTALLATION DRAWING

REFERENCE DESIGNATOR

MEASUREMENT IDENTIFICATION

NON-STANDARD CALIBRATION CURVE IDENTITY
(Annotated by a double asterisk)

CALIBRATION CURVES/VENDOR DATA FOR SENSORS

Liquid Level Sensor Requirements

INFORMATION:

Other pertinent data, such as excitation voltage, range,
stimulus, etc., are contained in the application procurement
design drawing of which KSC is on current distribution.

KSC are also on distribution for Calibration Tapes. The
Calibration Tapes and PD drawings are not included as a part
~ of the ADP.
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CALIBRATION CURVES (VENDOR DATA)

(UNDER SEPARATE COVER)







LIQUID LEVEL SENSOR REQUIREMENTS
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SECTION VI

NON FLIGHT HARDWARE/TEMPORARY INSTALLATION LOG







MANUFACTURING PROCESS PLAN

. PLNG. CHG. LEVEL: NEW _ . PART NUMBER: 80900000041-OP110
) MFG. ENGR:M MORGAN DATE: 08/30/96 MPP TYPE: LOG
Q.C. ENGR: T. DOWDY  DATE: 09/24/96 EFFECTIVITY: LWT 81 - 83
PART NAME: SUPPORT EQUIP INST AND REMOVAL ENGR. CHG. LEVEL: EK b
' RECORD SERIALIZED ITEM: YES
NOTES: SCID ITEM: NO

CONTROL POINT: 1010
SAFETY HAZARDS INVOLVED: YES
LEVEL 1 GRAPHICS REQUIRED: NO
SEQUENCE CRITICAL STEPS - NO

INDEX DATA

BILL OF MATERIALS

LIST OF SUPPORT DOCUMENTS

LIST OF PROCESS MATERIALS

GENERAL NOTES/SAFETY WARNINGS/CAUTIONS
OPERATIONS SHEETS

STANDARDS SUMMARY SHEET

RECORD OF REVISIONS

e
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MANUFACTURING PROCESS PLAN

L

" PING. CHG. LEVEL: NEW . PART NUMBER: 80900000041-OP110

BILL OF MATERIAL

NOIES
. L
NI ET IT OTY u/M PART NUMBER NOTE SCID DESCRIPTION
CE 0007 EA KSC-FORM4-226 i 3" X 12" NON-FLIGHT TAG

(RED STREAMER)
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MANUFACTURING PROCESS PLAN

PLNG.- CHG. LEVEL: NEW . PART NUMBER: 80900000041-0P110

i : ' o LIST OF SUPPQRT DOCUMENTS

NOTES:

DOCUMENT NUMBER REV. LEVEL DESCRIPTION
P78-3101 v TQwL INSTRUCTION MANUAL
P78-3156 TOWL INSTRUCTION MANUAL
P78-3176 TOWL INSTRUCTION MANUAL
P78-3177 TQWL INSTRUCTION MANUAL
80500000031 ENW INEERING DRAWING

80800000041 : ENCGINEERING DRAWING

PAGE 3 OF 23



\
3

N

" PLNG. CHG. LEVEL: NEW

MANUFACTURING PRDCESS PLAN

PART NUMBER: 80900000041-0OP110

LIST OF PROCESS MATERTALS

NOTES:

. | | .
QOTY U/M ___PART NUMBER ' STEP NOTE DESCRIPTION
A/R FT T1-170007X6 0002 1/16 DIA WIRE ROPE

A/R EA T1-170656 0002 NICROPRESS SLEEVE 1/16 DIA
_A/R EA TI-082601 0002 SHRINK TUBING

A/R EA 0002 TY WRAPS
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MANUFACTURING PRDCESS PLAN

' PLNG.' CHG. LEVEL: NEW . PART NUMBER: 80900000041-OP110

GENERAL NOTES/SAFETY WARNINGS/CAUTIONS

OBSERVE WALKING LOAD LIMITATIONS PER DWG 80500000031.

ALL PERSONNEL WORKING ABOVE OTHER PERSONNEL AND/OR FLIGHT HARDWARI
SHALL USE TETHERED TOOLS AND EQUIPMENT. SUPERVISORS SHALL ENFORCE
THIS TETHERING REQUIREMENT.

SAFETY NOTICE

THIS PROCESS CONTAINS HAZARDOUS STEPS. IT IS MANDATORY THAT ALL
PERTINENT SAFETY PRECAUTIONS BE REVIEWED AND THAT PRESCRIBED
PERSONNEL PROTECTIVE EQUIPMENT BE WORN AS INDICATED IN THE SAFETY
STATEMENTS. REVIEW ALL PERTINENT CAUTION STATEMENTS FOR POTENTIAI
HARDWARE DAMAGE CONCERNS.

WHERE THE SAFETY PRECAUTIONS ARE NOT FULLY UNDERSTOOD, OR WHERE
PERSONNEL PROTECTIVE EQUIPMENT IS PRESCRIBED, THE LEVEL II TIE
CODE WILL BE USED TO VIEW THE COMPLETE VERSION OF THE SAFETY

STEP. THE AREA SUPERVISOR IS RESPONSIBLE FOR ENFORCEMENT OF THESE
REQUIREMENTS.

OBSERVERS, INSPECTORS AND SUPERVISORY PERSONNEL WHO PARTICIPATE IN
HAZARDOUS OPERATIONS AND ARE SUBJECTED TO THE SAME HAZARDS AS THE

. OPERATORS, SHALL WEAR THE PROTECTIVE EQUIPMENT IDENTIFIED AS

REQUIRED FOR HAZARDOUS OPERATIONS.
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MANUFACTURING PROCESS PLAN
PLNG.' CHG. LEVEL: NEW ' - PART NUMBER: 80900000041-0P110

OPERATIONS SHEET
WORK

BUYOFF TR STEP . OPERATIONS
LS == 0001 PICK REQUIRED ITEMS FROM BOM (REF. COPICS PICK LIST)

| -SHoP..

\, CK?\
) S0

------ SCC5 0002 STAGE REQUIRED ITEMS (REF. COPICS ROUTING RTOL/RTMA)

@] DWG SHT 15 AND 35B, ITEM 70 (APPROX STA 2058 +Y SIDE)
“~Tiifyy COEM 0005 REMOVE PREVIOUSLY INSTALLED PROTECTIVE PACKAGING PRIOR TO
oP LEAK TESTING/HELIUM INJECT BOX AND COVER INSTALLATION.

.811864
<7257;7 COEM 0010 REMOVE PREVIOUSLY INSTALLED PROTECTIVE PACKAGING PRIOR TO

SHO INSTALLING NOSE CONE LOUVER AND FAIRING COVERS
. 67186/? (ITEMS "DJ", "DK" AND “DL").

d

1
%ﬁ cliaar TR O
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MANUFACTURING PROCESS PLAN

'.fPLNG.]CHG. LEVEL: NEW _ ' - PART NUMBER: 80900000041-0P110

OPERATIONS SHEET

WORK .
BUYOFF CTR _ STEP OPERATIONS
b
**CAUTION** TOOL OPERATIONS HAZARD (SCEQ079-2) (SCHA006-2
811364 G,H REF DWG 80900000041, ITEMS DJ & DK AND FLAG NOTE 96
==- 'COEM 0015 INSTALL P78-3176 NOSE CONE LOUVER PROTECTIVE COVERS SEE
SHOP (P78-3176 FIGURE 1) (P78-3176 4.1) ,
DK ozvl.y
BIT86A) 1y -
**CAUTION** TOOL OPERATIONS HAZARD (SCEQ079-2) (SCHA006-2'
81186A REF DWG 80900000041, ITEM DL.
—————— COEM 0020 INSTALL P78-3177 NOSE CONE FATRING PROTECTIVE COVER SEE
snoﬁ" 9 gy (P78-3176 FIGURE 2) (P78-3176 4.2)
m ,20}97

QC20 0021 INSPECT TO ENSURE PROTECTION APPLIED TO ITEMS DJ, DK AND
QCBC DL PER DWG.

&-19-97
%8 Dk +DL oNMLY

811864 DWG SHTS 36 THRU 75
------ COEM 0025 VERIFY/INSTALL FOLLOWING TOOLING AND PACK AND SHIP
SHOP gy 24 7 EQUIPMENT AT NOTED LOCATIONS.

REF DWG SHEETS 36 AND 37 FOR ITEM LOCATIONS ON ET.

DWG SHTS 9, 15 AND 35C THRU 35H

VERIFY DESIGNATED AREA (S) PROTECTED WITH COVERING/TAPE, TIE
WRAP, CONNECTOR CAPS OR ELEPHANT HIDE (K49%aA) AS
APPLICABLE.

REF DWG SHEET 9 FOR.ITEM LOCATIONS ON ET.

INCREMENTAL BUYOFFS FOLLOW

------ QC20 0026 INSPECT TO ENSURE PROTECTION APPLIED TO ITEMS LISTED ON

ocBC g 4% INCREMENTAL BUYOFF. |
VERIFY INCREMENTAL BUYOFFS ARE COMPLETE (INSTALLATION ONLY

AND REMOVAL WHERESSPECIFIED).
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MANUFACTURING PROCESS PLAN

" PLNG. CHG. LEVEL: NEW ' - PART NUMBER: 80900000041-OP110

| OPERATIONS SHEET

WORK
BUYOFF CTR STEP OPERATIONS
b
» INSTALLED (MAF) REMOVED (OFF-SITE
ITEM DESCRIPTION SHOP (0]64 SHOP. ocC
INTERTANK COMPARTMENT
BE1l (SHT 58) 14175-2751 INSTALLED BY SUPPLIER. N/A N/A

LO2 F/L BELLOWS COVER, I/T COMPARTMENT REMOVED PER
80901010000-0P22

BE2 (SHT 59) 14175-2751 INSTALLED BY SUPPLIER. N/A N/A
LO2 F/L BELLOWS COVER, I/T COMPARTMENT REMOVED PER
80901010000-0P22

CP (SHT 45) PROT COVER FOR PD7400244-023 INSTALLED BY SUPPLIER. N/A N/A
I/T COMPARTMENT GAS TEMP #1 (314A31) REMOVED PER
FLAG NOTE 21 80901010000-0P22

CR ° (SHT 45) PROT COVER FOR PD7400244-029 INSTALLED BY SUPPLIER. N/A N/A
I/T COMPARTMENT GAS TEMP #2 (314A32) REMOVED PER :

FLAG NOTE 21 80901010000-0P22

Cz (SHT 59) P78-3102-5-101 INSTALLED BY SUPPLIER. N/A N/A
GH2 VENT LINE BELLOWS COVER, I/T REMOVED PER’
COMPARTMENT 809501010000-0P22

DA (SHT 59) P78-3102-5-102 INSTALLED BY SUPPLIER. N/A N/A
GH2 VENT LINE BELLOWS COVER, I/T REMOVED PER
COMPARTMENT (INCLUDING PROTECTION 80501010000-0P22

REQMTS BETWEEN BELLOWS) FLAG NOTE 7

BUYOFF DENOTES ITEM REMOVED FOR ITEM 76A ONLY. %
76A (SHT 35H) ET UMBILICAL CARRIER PLATE N/A N/A
PROTECTIVE CAP 314A30 ADAPTER)
REMOVED (1 EACH.INTERNAL)

May 28 'g7 MAY 28 '97
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MANUFACTURING PROCESS PLAN

" PLNG. CHG. LEVEL: NEW * PART NUMBER: 80300000041-0OP110

| ' OPERATIONS SHEET

WORK
BUYOFF CTR _ STEP OPERATIONS
INSTALLED (MAF)  REMOVED (OFF-SIT
ITEM ‘ DESCRIPTION » SHOP —_o¢C SHOP ocC
INTERTANK, EXTERNAL s
R (SHT 51) PD4800173-020 : > EE§
PROT COVER AT UMBILICAL CARRIER PLATE A 9 W ﬁlﬁ 7
s8
. 5283 7A 3
S (SHT 51) PD4800174-020 \
PROT CAP AT UMBILICAL CARRIER PLATE JUN 19 57 N
~O0)
. 2?\; i
T (SHT 51) PD4800174-020 :

PROT CAP AT UMBILICAL CARRIER PLATE M 19 W

U (SHT 51) PD4800174-020
PROT CAP AT UMBILICAL CARRIER PLATE

V  (SHT 51) PD4800174-020 ' @ :

.~ PROT CAP AT UMBILICAL CARRIER PLATE W
W (SHT 51) PD4800174-020 @
PROT CAP AT UMBILICAL CARRIER PLATE W,
Y (SHT 51) PD4800174-020 @
( TR A

PROT CAP AT UMBILICAL CARRIER PLATE

76 (SHT 35H) ET UMBILICAL CARRIER PLATE
PROTECTIVE CAPS AT 314W23J2,314W24J3 Jw 19SE

BUYOFF DENOTES ITEM REMOVED FOR ITEM 76A ONLY

76A (SHT 35H) ET UMBILICAL CARRIER PLATE @ N/A

PROTECTIVE CAP 314A30 ADAPTER) KAy 28

REMOVED (1 EACH EXTERNAL)
BA (SHT 55) P78-3123-3-101 @

ELECT CABLE SUPPORT STA 970.678 -Y SIDE MY 28 97  war 28 37

FLAG NOTE 56 _
‘ | NG
CB (SHT 60) H78-3000 L .

' TSE FITTING SRB BEAM -Y SIDE MAY 2B T p i e
‘BB (SHT 55) P78-3123-3-102 - : @

ELECT CABLE SUPPORT STA 970.678 +Y SIDE ™2 ¥  uuom

' FLAG NOTE 56
| CC (SHT 60) H78-3000 v v @

TSE FITTING SRB BEAM +Y SIDE : MeY 28 97 Har =
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MANUFACTURING PROCESS PLAN

"PLNG.  CHG. LEVEL: NEW

PART NUMBER: 80900000041-0OP110

OPERATIONS SHEET

WORK
BUYOFF CTR STEP

OPERATIONS

ITEM DESCRIPTION

b

INSTALLED (MAF) REMOVED (OFF-SIT

STATION 2058 & AFT

J (SHT 50) p78-3102
EB-3 CLOSURE PLT ASSY STA 20
-Y UPPER FTG

L (SHT 50) P78-3102
EB-5 CLOSURE PLT ASSY STA 20
-Y UPPER FTG

BC (SHT 56 AND 58A) P78-3123-2
ELECT CABLE SUPPORT STA 2058
FLAG NOTE 30

N (SHT 50) P78-3102
EB-7 CLOSURE PLT ASSY STA 20
-Y LOWER FTG

G (SHT 4S9) P78-3158

BALL FTG COVER STA 2058 -Y SIDE

AZ (SHT 53) P78-3108
AFT ORBITER SUPPORT STRUT

BP (SHT 69) G078-400001

COVER ASSY 17" DISCONNECT, LH2

FLAG NOTE 8

BS (SHT 72) G078-400007-002

COVER ASSY 4" DISCONNECT, LH2

BT (SHT 72) G078-400010-002
COVER ASSY 2" DISCONNECT, LH

BV (SHT 72) GO078-400020
'ADAPTER ASSY, LH2
FLAG NOTE 28 AND 90

DG (SHT 74) G078-400073
- LH2 PURGE BARRIER SEAL COVER
FLAG NOTE 52 )

K - (SHT 50) P78-3102
EB-4 CLOSURE PLT ASSY STA 20
+Y UPPER FTG

-101 l

— SHOP oc SHOP oc
ORB HDWR
58 MR A T
MSS
&
58 E A

-Y SIDE chsfan e
58 Tuwe Y v W

2

—Jg%gzéél MAY 28 97
MAY 29
58 | My 28 T M 97

PAGE 10 OF 23






MANUFACTURING PROCESS PLAN

'PLNG{ CHG. LEVEL: NEW PART NUMBER: 80900000041-OP110

} - OPERATIONS SHEET

WORK
BUYOFF CTR _ STEP OPERATIONS
b
INSTALLED (MAF)  REMOVED (OFF-SIT:
ITEM DESCRIPTION SHOP oc SHOP oc
M (SHT 50) P78-3102 .
EB-6 CLOSURE PLT ASSY STA 2058 Way 29 HY 2%
+Y UPPER FTG
BD (SHTS 56 AND 58A) P78-3123-2-101
ELECT CABLE SUPPORT STA 2058 +Y sipE  ®[14[a2 ([1a]a)
FLAG NOTE 30
Eg@}zg MSs
P (SHT 50) P78-3102 72}
EB-8 CLOSURE PLT ASSY STA 2058 K790 s o
+Y LOWER FTG .
H (SHT 49) P78-3158 57
BALL FTG COVER STA 2058 +Y SIDE oA
BG (SHT 67) GO78-400010 ,
COVER ASSY 2" DISCONNECT MaY 20 °97  way 29 T
0 A
BJ (SHT 67) G078-400020
ADAPTER ASSY, LO2 May 28 % gy W
FLAG NOTE 28 AND 90
. MSS
BK (SHT 67 & 69) GO78-400040 (2837 \Jes,
" COVER ASSY 17" DISCONNECT, LO2 HAv 23 37 mAY 23 97
FLAG NOTE 8
- 87837 yMsg \
DH (SHT 70) GO78-400077 %'-33
LO2 PURGE BARRIER SEAL COVER ay 28 ‘97 v i3
. FLAG NOTE 52
CH (SHT 69) G078-400067
LO2 ELEC. DISCONNECT COVER ASSY
FLAG NOTES 8 AND 31
CJ (SHT 69) GO078-400067
LH2 ELEC. DISCONNECT COVER ASSY A 24 ’97 N 2 .
FLAG NOTES 8 AND 31 .
‘CE1 (SHT 46A) P78-3131/-3160 BREATHER
' ADAPTERS " ‘ '
CE1 (SHT 46A) P78-3184 PRESSURE REMOVED PER
MONITORING SYSTEM WAy 28 '97 wy 2 57 80900000041 -0P1

PRIOR TO SHIPME
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MANUFACTURING PROCESS PLAN

" PLNG. CHG. LEVEL: NEW PART NUMBER: 80900000041-0OP110

. ‘ OPERATIONS SHEET
WORK _ ,

BUYOFF CTR STEP

OPERATIONS

b

INSTALLED (MAF) REMOVED (OFF-SI1

IT DESCRIPTION SHOP oc SHOP oc
TRANSPORTER . '
BF (SHT 67) G078-400003 ‘
COVER PLATE ASSY-BREATHER LO2 MAY 28 'G7 May 28 ‘97

FLAG NOTE 94
LOCATED IN BOX NEAR DATA LOGGER MOUNT

Q A
BR (SHT 72) G078-400003

COVER PLATE ASSY-BREATHER LH2 wpe ¥2 ' MAY 28 °97
FLAG NOTE 94

LOCATED IN BOX NEAR DATA LOGGER MOUNT

=il nl) JN DOUA NLAR DATA LOGGER MOUNT
CD (SHT 61) H78-3036 @

AFT SUPPORT TRANSPORTATION FTG TO A VR
BARREL AT STA 2058 -Z AXIS

@ (G
CE1l (SHT 47a) P78-3100/P78-3140 Oy
ET TRANSPORTER ASSY uiy 2@ '@y WAY 28 %7

FLAG NOTE 61 (P78-3140 ONLY)
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MANUFACTURING PROCESS PLAN

PLNG. CHG. LEVEL: NEW ,  PART NUMBER: 80900000041-0P110

: WORK
BUYOFF CTR STEP

------ COEM 0030
SHOP JuN 24 's7

(Mss}) 4
L1382
S 0C20 0031

QCBC o 24 75H

OPERATIONS SHEET

OPERATIONS

* % % CAUTION * * *
WHERE TAPE IS CALLED OUT IN THE FOLLOWING STEP AS A METHO!
FOR ATTACHING PROTECTIVE MATERIAL, IT SHALL BE APPLIED AS

ENGINEERING DICTATES.

DWG SHTS 9 THRU 35H
PRIOR TO APPLICATION OF SHIPPING PROTECTION, PERFORM A

VISUAL INSPECTION OF EACH DESIGNATED AREA, HOLE, AND
OPENING TO VERIFY NO EVIDENCE OF BLOCKAGE OR
CONTAMINATION. VERIFY/APPLY PROTECTION TO NOTED AREAS OF

ET PER APPLICABLE FLAG NOTES.
REF DWG SHEETS 9 AND 10 FOR ITEM LOCATIONS ON ET.

- INCREMENTAL BUYOFFS FOLLOW -

INSPECT TO ENSURE NO BLOCKAGE OR CONTAMINATION EXIST ON
HOLE OR OPENING PRIOR TO INSTALLATION OF PROTECTION. -
INSPECT TO ENSURE PROTECTION APPLIED.TO ITEMS LISTED ON

INCREMENTAL BUYOFF.
VERIFY INCREMENTAL BUYOFFS ARE COMPLETE (INSTALLATION ONI,
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MANUFACTURING PROCESS PLAN

" CHG. LEVEL: NEW

PART NUMBER: 80900000041-OP110

OPERATIONS SHEET

WORK

BUYOFF CTR STEP

ITEM

13-

14

16

17

33

35

36

57

OPERATIONS

DESCRIPTION

L

INSTALLED (MAF) REMOVED (OFF-SITE

(SHT 24) GH2 PRESS LINE OPENING I/T
STA 1068, 32.5° FLAG NOTE 8

(SHT 25) LO2 FEEDLINE OPENING I/T

STA 1038, 23.1° - FLAG NOTE 7 AND 8

(SHT 26) LH2 TANK BIPOD FTG -Y SIDE
STA 1128.9 - FLAG NOTE 8

(SHT 26) LH2 TANK BIPOD FTG +Y SIDE
STA 1129.9 - FLAG NOTE 8

(SHT 30) BURST DISC AND BELLOWS ON
LH2 FEEDLINE - REMOVE BURST DISC
PROTECTIVE TOOL COVER - FLAG NOTE 7

(SHT 31) BELLOWS ON LH2 RECIRC LINE
(UPPER) REMOVE BURST DISC PROTECTIVE
TOOL COVER - FLAG NOTE 7

(SHT 31) BELLOWS ON LH2 RECIRC LINE

(LOWER) REMOVE BURST DISC PROTECTIVE
TOOL COVER - FLAG NOTE 7

(SHTS 33 AND 34) LH2 UMBILICAL c/T
PURGE VENT OUTLET - FLAG NOTE 7

(SHTS 33 AND 34) LO2 UMBILICAL c/T
PURGE VENT OUTLET - FLAG NOTE 7

SHOP » SHOP oc
@ ( 123 } )
MW 7 =
S

MY 29 °97 29 '97

giigea] \1s2g/

o WD

g1186A

37

66-2Y-97 o0¢e-2yY y7 (z--g*i 37 EL-24 97

O\ D

ofT2u-97 cL-2V-92

o%e-97 o6-24-9
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PLNG. CHG. LEVEL: NEW

WORK
BUYOFF CTR STEP

MANUFACTURING PROCESS PLAN

PART NUMBER: 80900000041-0P110

OPERATIONS SHEET

OPERATIONS

ACCOUNTABILITY OF NON-FLIGHT STREAMERS MUST BE MAINTAINED:

1)

2)

3)

Q.C. SUPERVISION SHALL CONSECUTIVELY ISSUE STREAMERS
BY SERIAL NUMBER (STARTING WITH S/N 1), AT THE ACTUAL
TIME OF INSTALLATION AND S/N’S ISSUED SHALL NOT EXCEE!
THE NUMBER OF STREAMERS REQUIRED BY THIS PLAN (REFER
TO TEMP INSTL RECORD) .

IF STREAMERS ARE LOST OR DESTROYED, RECORD S/N ON
TEMPORARY INSTALLATION RECORD.

ALIL, UNUSED STREAMERS ARE TO BE SUBMITTED TO QUALITY
CONTROL DATA CENTER WITH THIS LOG TO BECOME PART OF

VEHICLE DATA PACK.

USE THE FOLLOWING METHOD (S) FOR ATTACHING STREAMERS:

A)

B)

c)

NOTE

USE .060 WIRE (T1-17065)) AND NICROPRESS SLEEVES
(T1-17007) . i :

TAPE STREAMER TO COVERING (ALL AROUND EDGES OF
STREAMERS) USING J414A TAPE (USE MMSJ476C TAPE ON TPS
SURFACES). TAPE IN SUCH A MANNER AS TO ALLOW ALL
STREAMER DATA TO BE VISIBLE, IF POSSIBLE. AT A
MINIMUM, STREAMER SERIAL NUMBER MUST SHOW.

USE LACING CORD TO ATTACH STREAMERS
METHOD "A" & "C" ARE THE PRIMARY METHODS OF INSTALLIN

STREAMERS. ONLY USE METHOD "“B" IF THERE IS NO
PROVISIONS FOR ATTACHING WIRE ROPE.

PAGE 15 OF 23
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MANUFACTURING PROCESS PLAN

" PLNG. CHG. LEVEL: NEW . PART NUMBER: 80900000041-0P110

WORK
BUYOFF CTR STEP

----T~ COEM 0035
SHOP JN 2¢ -z

@A

------ QC20 0036

2 ;58S

OPERATIONS SHEET

OPERATIONS

e %ST'// WG Am LS

DWG SHTS 9-14, 36-37, 40-42; NOTE 42

ATTACH GFP NON-FLIGHT STREAMERS TO TEMP INSTALLED ITEMS
NOTED ON TEMPORARY INSTALLATION RECORD. TO PREVENT
STREAMER DAMAGE TO TPS SURFACES, SECURE ALL EXTERIOR RED
STREAMERS WITH CLEAR PLASTIC (MMC00100106) OVER THE TOP,
LEAVING ALL STREAMER INFORMATION ViSIBLE, IF POSSIBLE. AT
A MINIMUM, STREAMER SERIAL NUMBER MUST SHOW. TAPE PLASTIC
EDGES DOWN USING DUCT TAPE (J476C) ON TPS SURFACES AND
BLACK TAPE (J414A) ON METAL SURFACES. THE USE OF PLASTIC
OVER STREAMERS IS OPTIONAL.

REF DWG SHEETS 9, 10, 36 AND 37 FOR ITEM LOCATIONS ON ET.
TEMPORARY INSTALLATION RECORD FOLLOWS

INSPECT TO ENSURE INSTALLATION OF STREAMERS ARE COMPLETE.

ATTACH ALL EXTRA STREAMERS TO THIS LOG TO BE RETURNED TO

THE QUALITY DATA CENTER.

70 Bool/C
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MANUFACTURING PROCESS PLAN

' PLNG. CHG. LEVEL: NEW PART NUMBER: 80900000041-OP110

. OPERATIONS SHEET

WORK
STEP

OPERATIONS

BUYOFF CTR

STREAMER PART NUMBER/ INSTALLED (MAF) REMOVED (KSC)
SERIAL NO. NOMENCLATURE MFG  INSP MFG INSP PRIOR TO
ET-89
%00 2. GH2 PRESS LINE @ 273
OPENING g gy SRR
ITEM 13 TANK LOCATION: STA 1068,
32.5 DEGREES
ATT. METH.
ET-59 @ C’D
00 ) 1L02 FEEDLINE gre
OPENING JN® ' SN T
ITEM 14 TANK LOCATION: STA 1038,
23.1 DEGREES
S ATT. METHX”-S:? B
@y (s,
__p0O3  LH2 FEEDLINE A
BELLOWS & BURST s 2497 °""’“”
DISC TANK LOCATION: STA 2080,
“ITEM 33 -Y SIDE )
- - ATT. M:E:THMS B
9 - E3227347 gwssz
po 7 LH2 RECIRC LINE 4]
BELLOWS ob-24=3 97
ITEM 35 TANK LOCATION: STA 2093,
-Y SIDE UPPER
__ ATT. METH.=- B ;
c ! Bq % (iq“""
0O & . LH2 RECIRC LINE NN AN
. BELLOWS c62y-57 €237 )
ITEM 36 TANK LOCATION: STA 2093,
-Y SIDE LOWER
- . ATT. METH, - B
_0O0A _ LH2 UMBILICAL C/T _——"
PURGE VENT ot zy=1?
OUTLET TANK LOCATION: STA 2080,
ITEM 57 -Y SIDE
ATT. METH. - B
ET-89
0064  LO2 UMBILICAL C/T
~ PURGE VENT _
OUTLET ' TANK LOCATION: STA 2080,
+Y SIDE ’

-ITEM 58

ATT. METH. - B

"PAGE 17 OF 23



MANUFACTURING PROCESS PLAN

“ PLNG.  CHG. LEVEL: NEW - PART NUMBER: 80900000041-OP110

OPERATIONS SHEET

WORK
BUYOFF CTR _ STEP OPERATIONS
81186/ DWG SHTS 9 THRU 44; FLAG NOTE 21 AND DWG NOTE 57
------ 'COEM 0040 VERIFY/REMOVE SHIPPING PROTECTION FROM FOLLOWING ITEMS
SHOP N 2 -, PRIOR TO SHIPMENT OF ET TO KSC.

REF DWG SHEETS 9, 10 AND 36 FOR ITEM LOCATIONS ON ET.

INCREMENTAL BUYOFFS FOLLOW

------ QC20 0041 INSPECT TO ENSURE SHIPPING PROTECTION REMOVED FROM ITEMS

ocBc ™M %57 LISTED BELOW. VERIFY INCREMENTAL BUYOFFS ARE COMPLETE.

_ REMOVED (MAF)

IT DESCRIPTION SHOP oc
NOSE CONE

23 (SHT 21) GO2 PRESSLINE BELLOWS (NOSE CONE)

24 (SHT 21) GO2 PRESSLINE BELLOWS (NOSE CONE)

25 (SHT 2‘1) GO2 PRESSLINE BELLOWS (NOSE CONE) -
MAY 28 37 WY 28 %

assY
CS (SHT 44) PROTECTIVE COVER ON NOSE CONE COMPARTMENT 81186A] g
GAS TEMP NO 2 - FLAG NOTE 21 6T - "_."”
| [e1188A] 8
'CT (SHT 44) PROTECTIVE COVER ON NOSE CONE COMPARTMENT . 58
GAS TEMP NO 1 - FLAG NOTE 21 w6y " 8 %
INTERTANK COMPARTMENT
30 (SHT 32) GH2 PRESS LINE BELLOWS (I/T COMPARTMENT) N
ot-cY~ 97
. 922 737
31 (SHT 32) GH2 PRESS LINE BELLOWS (I/T COMPARTMENT) -
0G-CY-57
32 (SHT 32) GH2 PRESS LINE BELLOWS (I/T COMPARTMENT) 73

S cq‘gv D477
\

37 (SHT 32) GH2 PRESS LINE BELLOWS (I/T COMPARTMENT)

38 (SHT 32) GH2 PRESS LINE BELLOWS (I/T COMPARTMENT)
. 0L-09-97 pu-0y-27
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MANUFACTURING PROCESS PLAN

" PLNG. CHG. LEVEL: NEW . PART NUMBER: 80900000041-0P110

OPERATIONS SHEET

WORK
BUYOFF CTR STEP OPERATIONS
L
REMOVED (MAF)
ITEM DESCRIPTION ) SHOP oC
VERIFY/INSPECT ITEMS REMOVED: 3—77
: 7 -1
v Ly e ¢

BE1 (SHT 59) 14175-2751 'LO2 FEEDLINE BELLOWS
COVER (I/T COMPARTMENT) :

BE2 (SHT 59) 14175-2751 L0O2 FEEDLINE BELLOWS
COVER (I/T COMPARTMENT)

Ccp (SHT 45) PROTECTIVE COVER FOR PD7400095-149
OR PD7400244-029 I/T COMPARTMENT GAS TEMP NO 1

CR (SHT 45) PROTECTIVE COVER FOR PD7400095-149
OR PD7400244-028 I/T COMPARTMENT GAS TEMP NO 2

Ccz (SHT 58) P78-3102-5-101 GH2 VENT LINE BELLOWS
COVER (I/T COMPARTMENT)

o6-rx-97 06-r3-9.

DA (SHT 58) P78-3102-5-102 GH2 VENT LINE BELLOWS 82275A '

COVER (I/T COMPARTMENT)
: o06-/T-97 26-¢13-97
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" PLNG.

BUYOFF CTR STEP

20

3§
40
2
28
29
63
44
45

46

MANUFACTURING PROCESS PLAN

CHG. LEVEL: NEW

PART NUMBER:

OPERATIONS SHEET

WORK

OPERATIONS

80900000041-0P110

DESCRIPTION

L

REMOVED (MAF)
SHOP

QC

INTERTANK, EXTERNAL

(SHT 13) RSS ANTENNA ASSY STA 892.26 AT +2 -Y AXIS

(SHT 19) RSS ANTENNA ASSY STA 852.26 AT -Z +Y AXIS

(SHT 20) FLEX JOINT ON GO2 PRESS LINE FWD STA 922

(SHT 20) SLIDE JOINT ON GO2 PRESS LINE STA 922 - 950

(SHT 20) FLEX JOINT ON GO2 PRESS LINE STA 360

(SHT 28) BELLOWS ON LO2 FEEDLINE FWD OF STA 1129.9

STATION 2058 & AFT ORB HDWR

(SHT 33) GH2 PRESS LINE BELLOWS
(APPROX STA 2058 -Y SIDE)

(SHT 33) GH2 PRESS LINE BELLOWS
(APPROX STA 2058 -Y SIDE)

(SHT 33) GH2 PRESS LINE BELLOWS
(APPROX STA 2058 -Y SIDE)

(SHT 35a) GH2 PRESS LINE BELLOWS
(APPROX STA 2058 +Y SIDE)

(SHT 35A) GH2 PRESS LINE BELLOWS
(APPROX STA 2058 +Y SIDE)

(SHT 35A) GH2 PRESS LINE BELLOWS
(APPROX STA 2058 +Y SIDE)

(SHT 35) GO2 PRESS LINE BELLOWS
(APPROX STA 2058 +Y SIDE)

(SHT 35) GOZ2 PRESS LINE BELLOWS

(APPROX STA 2058»+Y SIDE) .

{SHT 35) GO2 PRESS LINE BELLOWS

(APPROX STA 2058 +Y SIDE)
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' PLNG. CHG. LEVEL: NEW

WORK
BUYOFF CTR
A\
s 5
AR
Y ero
QCBC
GZB37A) e
------ COEM
SHOP
Ezgggiammzo'ﬂ
AﬁF%
--4___  comm
SHOP
—~
ﬂmvﬂ!L-l COEM
SHOP
. 'q7
WD oc20
QCBC

0042

0045

0050

0055

0056

MANUFACTURING PROCESS PLAN
PART NUMBER: 80300000041-0P110
OPERATIONS SHEET

OPERATIONS

DWG SHT 6, NOTE 67

VERIFY PRESSURE STABILIZATION CHECK HAS BEEN COMPLETED ANL
IS5 ACCEPTABLE PER TEST PROCEDURE TP-8C102-AT (6.0 +/-0.5
PSIG AFTER STABLE FOR 24 HRS).

REMOVE T29K2520 PROTECTIVE TOOL AT STA 371.

N/A STEP IF P78-3156 BREATHER IS INSTALLED.

REMOVE P78-3101 BREATHER SET. (SEE P78-3101 FIGURE 1 AND
FIGURE 2) (P78-3101 6.1)

FORWARD REMOVED P78-3101 BREATHER SET TO PRODUCTION CONTRC
N/A STEP IF P78-3101 BREATHER IS INSTALLED.

REMOVE P78-3156-1-101 BREATHER SET. (SEE P78-3101 FIGURE 1
AND FIGURE 2) (P78-3101 6.1)

FORWARD REMOVED P78-3156 BREATHER SET TO PRODUCTION CONTRO

INSPECT TO ENSURE THAT THE P78-3101/3156 BREATHER SET
IS REMOVED FROM TRANSPORTER.
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© PLNG.

OPER
NO.

0001
0002
0005

0021

MANUFACTURING PROCESS PLAN

. CHG. LEVEL: NEW _ - PART NUMBER: B0900000041-0P110
COPICS ROUTING SUMMARY SHEET
OPERATIONS FOR CLOCKING
T WORK SETUP RUN MANP OPERATION T 0 5 IO
SU Y CENTER TIME TIME TIME U DESCRIPTION S OE K OB_FS K PRP
S PICK .20 .20 1 PICK PARTS 1
S SCC5 1.00 1.00 1 STAGE PARTS 1 8
S COEM 104.0 43.02 1 PROT COVERS/STRMR 2 2 2 152
I QOC20 35.88 14.84 1 Q-PROT COVERS/STR 2

NOTES ON LABOR CLOCKING
If you are working to the specified step in this MPP that corresponds
to your OCC/Work Center, you will clock labor to the operation number
(pay step) that most closely precedes your step by numeric value.
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ET-89 (LWT-82)

STREAMER ACCOUNTABILITY

INSTALLED
ET-089-001

THRU
ET-089-007

RETURNED

ET-089-008
THRU
ET-089-020



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

